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Rights of Part Owners of Patents. 


I have been asked to state what are 
the rights of part owners of patents 
(usually designated “tenants in com 


mon’’) as against each other 


In one important respect, viz., whether 


or not one part owner is obliged to 
share the profits arising from the ex- 
ploitation of his share with the other 
part owners—the law is not settled. I 


shall refer to this matter more particu- 
larly further on. In other respects the 
law is well settled, and may be stated as 
follows: 

When several persons together own a 
patent, and there is no contract defining 
or limiting the rights of each, then each 
part owner has the right to do with his 
interest all that any other or all the other 
part owners can do with his or their in 
terest or interests 

Each part owner, and equally whether 
interest be 
can sell the 
throughout the United States and its ter 


his proportionate large or 


small, make and invention 


ritorics 

The other part owners cannot restrain 
him from doing this. The courts will 
not entertain a suit to prevent one part 


owner from working a patent to any ex 
tent the 
of articles embodying 


manufacture and sale 


the 


through 
invention 

The part owner can also grant licenses 
the 
them, as if 


number of 


under patent, and any 


he owned the entire interest, 


except that probably he cannot grant an 


exclusive license. 


I do not know of any decision which 
has expressly held that one part owner 
of a patent cannot grant a valid exclu- 


sive license; but to permit him to do this 
would be to violate the principles which 


underlie the reasoning of the courts on 
the general question 
The other part owners cannot enjoin 


the licensee of the one part owner from 
operating under his license, nor can they 
compel the licensee to pay to them any 
part of the royalties or consideration for 
the license. In short, they have no cause 
of action against the licensee as long as 


his license 


under 
the 
have derived no profit from their inter- 
ests, compel that part owner who has de- 
rived a profit from his interest to share 
that profit with them? 


he operates 


Sut can other part owners, who 
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This is doubttiul Eleven 
Justice Bradley, of the United States Su 
Court, 
this point: 
“The exact mutual rights of 
of a patent 
settled If 
rives a profit from the 
that he 
part 


preme sitting at Circuit, said on 


co-OWNne!l 


have never yet been authori 


part 
patent it 


tatively one owner de 
would 
seem should be accountable to 
other 


such profit 


owners for their portion o 
And probably a bill for a 
account would be sustained.” 

We cannot speak more positively now 
than then But 


probabilities are indicated in more recen 


upon the point certain 
decisions 

The courts of the United States and o 
the State of 
guish between the profits which a part 


the and 


New York incline to distin 


owner makes from manufacture 
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CED 


ABOUT ONE-HALF 
sale of articles under the patent, and the 
profits arising from his granting of 


licenses They incline to the opinion 


that he can keep to himself all the for 

mer profits, but must share the latter 
The courts of Massachusetts incline, 

however, to the opinion that one part 


owner can keep to himself both kinds of 


profits. 


\ suit by one part owner against at 
other for a share of the profits will, in 
general, be one which the United States 
courts will not entertain. It must bs 


brought, as a general thing, in the State 
courts. 

The principles above stated do not ap 
ply to patents which are owned by part 
nerships, for such patents are not the in 
dividual property of the partners, but ar¢ 


owned by the firm, as a firm. They art 


the partnership assets 


D. WALTER 
York, July 26 


a part of 
BROWN 


New 
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NUMBER 32. 
Carborundum. 
Che development of electric power at 
Niagara Falls has facilitated, if indeed it 
may not be said to have permitted, the 


there which is 


the 


growth of an industry 


unique In many respects manutac 


ture of an entirely new substance and 


product by new methods and appliances; 


product, too, which possesses proper 
ties of great value to the machine con 
structor 

Several years ago Mr. EF. G. Acheson 


interested in the 


became pri blem of pro 
ducing by artificial means the crystalline 
orm of carbon (which is another name 


for the diamond) to equal the diamond 


He 


ine substance (later found to be a com 


in hardness first produced a crys 


pound irbon and silicon) in smal 


quantiti at cost of nearly $10 


per 


found that, even at this 
uld be 


lapidaric . 


pound It was 


igh cost, it ce economically em 


ploved by ind by valve grind 


rs; its hardne being nearly equal to 


it of the diamond, and its cost 


not pro 


bitive, when considered in comparison 


with the cost and efficiency of the abrad 


ng materials previously obtainable 


Che earliest furnaces made to produce 
this material, now known as carborun 
dun vielded about one-quarter of a 
pound per day, and its use was of cours« 
ery much restricted 

The heat required for fusing the mate 
rials used in making carborundum can 
be apparently supplied to advantage only 
by the electric current, and, since to 
make the material in large quantities re 


quires large amounts of electrical energy 


supplied at a cost not prohibitive, the 


development of the electric power from 


the fall water at Niagara, naturally 
enough, led to the establishment of the 
industry there. and during the sessions of 
the A. S. M. I. at that place last spring 
the factory was thrown open to visitors 


and the processes fully explained by Mr 


Acheson and those associated with him 
Mr \ being now the president. of 
the Carborundum Company, which man 


ufactures carborundum in large quan 


tities, making grinding wheels and other 


forms of grinding implements out of 


large nun bers and sends them all 


the 
polishing are don 


I he 


it in 


over world wherever grinding and 


raw materials for the production 
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of carborundum are sand, coke, sawdust 


The 


Pennsylvania, is very nearly pure 


and salt sand used, which comes 


from 
silica, and together with all the other ma- 
the 


comes to the works. 


terials, except coke, is used as it 


The coke, however, 
and aiterward is 


must be crushed, 


screened by revolving screens into two 
the larger size being used in mak- 
the the 
furnace and the finer powdered coke for 


the mixture or charge. Salt is used be 


SIZeS, 


ing what is known as core for 
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passes a 3¢-inch copper rod. Each rod 
passes into and tightly fits a hole drilled 
in the end of the corresponding carbon. 
The space between the projecting inward 
the tightly 


with graphite, and to suitable ribs pro 


ends of carbons is packed 
jecting from the plate, as shown in Fig 
1, the cables conveying the current are 
attached. 

That portion of the furnace between the 
ends just described is not permanent, but 
time the furnace is 


is built each 


up 








cause it was found to facilitate the opera 
tion of fusing, and the sawdust simply 
burns out of the mixture early in the 
the 


dey eloped 


‘run’ and leaves mass porous, so 


that gases can pass through 
the mass readily, and explosions, which 
formerly sometimes occurred, are thus 
avoided 

The core, which is cylindrical in form, 
the 
current passes through this from end to 
end of the its 
velops the heat and the mixture which 
the 


cooling crystallizes and forms carborun- 


is composed of granulated coke: 


furnace, resistance de 


surrounds core is fused, and upon 


dum. This is then crushed and screened 
and used either loose, as for polishing 
marble, etc., or, mixed with vitreous sub 
stances, made into wheels of all the famil- 
then 
burned in kilns, bushed and turned ready 


iar shapes and_ sizes, which are 
for use. 

\t Fig. 1 we give a view of a furnace 
There are at five 
such furnaces in use at Niagara, their in- 
dimensions about 16 feet 
long feet The 


ends are composed of brick walls 2 feet 


in operation. present 


ternal being 


and 5 square in section. 


thick, and in the center of each one of 


these walls is a terminal consisting of 


sixty carbon rods 30 inches long, 3 inches 
The 


bons are inclosed in a square iron frame, 


diameter outer ends of these car- 


to which is fastened a plate drilled with 


sixty holes, through each one of which 


A CARBORUNDUM FURNACE BURNING, 





Pa ae 
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then placed at a distance of about 4 inches 


from the inner ends of the carbon ter- 
minals in such a way as to keep the mix- 
ture from coming in contact with them 
The mixture is then thrown into the fur- 
nace until it is rather more than half full. 
A semi-circular trench having a radius of 
10% inches, and extending from end to 
the the 


bottom of the trench being a little above 


end of furnace, is then formed, 


the level of the bottom row of carbons. 
Into this the 
which has been carefully weighed, so that 
the amount required to make the core of 
the right size is used. One of the furnaces 
about pounds of 


trench is introduced core, 


requires 1,100 “new 
core,” that is to say, core which has come 
from the 


“old core,” or 


directly bins; or about &50 
core which has 


All 


emptied into the 


pounds of 
previously been used in the furnace. 
the 
trench, the top is rounded off neatly by 
hand, so that 


core having been 


when finished it is a cyl 
inder 21 inches in diameter and about 14 
feet long, composed of small pieces of 
coke and extending from the sheet iron 
plates at either end of the furnace. 

\iter this 
packed into the spaces between the ends 


finely ground coke is 
of the carbons and the pieces of sheet 
iron, after which the walls are built up to 
a hight of about 5 feet, the pieces of sheet 
mixture thrown 
in and heaped up to a hight of about & 
feet. 

The furnace is then ready for the cur 


iron removed and more 


\ 


* ne 


SS 





FIG. 2.—A CARBORUNDUM FURNACE 
charged. At the right of Fig. 1 is seen a 
portion of another furnace just charged 
and ready for the current. It will be 
noticed that the material is symmetrically 
up but as the 
shown in 


rounded on heating 
this 


photograph, where also the fire is seen 


top, 


progresses settles, as the 


emerging from the interstices of the in- 
termediate or temporary brickwork 

In arranging a furnace for a run the 
side walls are first built up to a hight of 


f sheet 


feet Pieces « iron are 


about 4 





AT THE END OF A RUN 


AND PARTLY OPENED 


rent, which is delivered at 2,200 volts 
pressure, and by means of a transformer, 
which was until recently the largest ma- 
chine of its kind in existence, is reduced 
volts This 


maximum capacity of 830 kilowatts, or 


to 185 transformer has a 


about 1,100 horse-power. Associated with 


it is a regulator, by which the current, as 


it comes from the transformer, can be 


varied and held at any voltage between 
100 and 250. 
About 4 per cent. of the current pass- 
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ing into the transformer is lost and ap- 
pears as heat, and means must be pro- 
vided to conduct this heat away and pre 
vent undue rise of temperature in the 


transformer. Adjacent to the transformer 
and regulator are two oil tanks, one rest 
ing on the floor and the other directly 
about 8 from the floor 


contains two coils 


above and feet 


The 


of pipe, through which water continually 


second oil tank 


flows. A small pump, run by an elec 
tric motor, keeps the oil circulating 
through the regulator, transformer and 
upper oil tank, the lower one serving as 
a reservoir for the excess of oil. The 
oil flowing through the electrical appa 

FIG. 3.—TRANSFORMER, REGULATOR 
ratus carries off the heat from it, and 


is in turn cooled by the water in the coils 
of pipe. 

transformer and 
the 


room by two copper conductors having a 


irom the 


The current 


regulator is conveyed into furnace 


sectional area of 8 inches each 
cables the 
main conductors are bolted to the plates 
the the 
is completed in the 


square 


Heavy connected with large 


furnace which is ready for 
The 


transformer 


of 
current circuit 


room by means of a water 
This consists of a circular ves 
salt 
and a large iron plate which can be low 
When the circuit 
lowered 
the bot 


Similarly, in breaking 


rheostat 


sel made of iron, containing water, 


solution 
the 
until it 


ered into the 
is to be closed 
the 
tom of the vessel 


iron plate is 
into water rests in 
the current, the plate is lifted off the bot 
of the the 


The object of this arrangement is to avoid 


tom vessel and out of water 


the dangers which attend other methods 
of 
large currents 

The current is passed through a furnace 
for about twenty-four hours, after which 


breaking circuits which convey such 


it is allowed to cool for a few hours be- 
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taken down and 


First the 


the side walls 


the furnace opened 


fore are 


unchanged 


mixture on top is raked off, then comes 


a crust of amorphous” carborundum, 
which is cut through with steel bars and 
the 


carborundum 


removed from inner of 


crust 


This is 


amor- 


phous then re 











AND TANKS FOR 


COOLING MEDIUM 


moved with a spade, the crys 


exposing 


talline carborundum, which forms next 


the core, and of this there is about 4,000 
pounds in a single charge 


Mr. Francis A. Fitzgerald, in an ad 
dress delivered before the Franklin In 
stitute last year, said: 

\ cross-section of a  carborundum 


furnace presents an interesting and beau 


tiful appearance. In the center is the 
core, which, on examination, is found to 
be very different in some of its physical 


— 
COKE 


It 


characteristics from the of which it 


was originally composed no longer 


possesses a bright metallic appearance. 
Many of the kernels are quite soft, and 
can be squeezed between the fingers, leay 
ing on them a mark like black lead. In 
fact, the high temperature to which the 
core has been raised has driven off all 
impurities from the coke, leaving noth 


ing but pure carbon, either in the amor- 
phous or graphitic form. From the core 


radiate beautifully colored carborundum 
crystals to a distance of Io or 12 inches 
\ single furnace yields over 4,000 pounds 


Most of 


these crystals are not remarkable as re 


of crystalline carborundum 


19-591 


hi 
lows have formed large hexagonal crys 
| j 


gards their size, but in places where 





tals are found, sometimes measuring 

inch on a side \t the distance of 10 o1 
12 inches from the core the crystals sud 
denly cease, and instead we find a thin 
layer of a ht-green color, which is the 





inner crust of amorphous carborundum 


Beyond this is the outer crust of amor 
phous carborundum, and this also ends 
Other 
pro 


for example, silica, 


abruptly in unchanged mixture 


ances are sometimes 


duced in the furnaces; 


which has the appearance of spun glass 


The crystalline carborundum taken from 


the furnace 2g to the crusher seen in 


oes 


4 and thence to wooden tanks, where 


Fig 


it is treated for several days with dilute 


all 


It is then washed, dried and graded from 


sulphuric acid, to remove impurities 


15-minute powder to No. 8 
infusible; 


been 


Carborundum is 


apparently 


for atter a certain has 


temperature 


‘eached decomposition commences, with 


out fusion, and the crystals are broken 
up into carbon and silicon. It is quite 
insoluble in water or any acid. Its hard 


ness lies somewhere between 9 and Io de 
grees, probably very close to 10 degrees, 
which is the hardness of diamond An 
attempt was made to obtain some idea 
of the relative hardness of diamond, « 
rundum and carborundum by the follow 
ing experiment 

\ series of lines was scratched on a 
small plate of glass with each of the 
three materials and the scratches exam 
ined with a microscops The appearances 
of the lines made by the diamond and 
the carborundun crystal was nd 
tinguishable, but that made with the piece 
of corundum was quite different, being 
rough, and not presenting the clean-cut 
outlines of the other scratches This 
seems to show that carborundum is much 





FIG. 4.—CRUSHER FOR CARBORUNDUM 
nearer diamond than corundum in hard 
ness, although it is not as tough 

The specific gravity of carborundum is 
3.23, which is less than that of emery, 1% 
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pounds of the latter being equal in vol- 
ume to 1 pound of the former. 
Carborundum molded 


of materials made semi-liquid by water 


wheels are not 
and afterward dried, as is the case with 
wheels, but the material is only 
metal- 
a hy- 
punch 
the 


emery 
slightly moist. It 


is filled into a 
vy 


lic mold and pressed, either | 
draulic press or by an ordinary 
press, depending upon the size of 
wheel, and is then at once ready for the 
kiln. 

As to the service rendered by this new 
that 


it may be used in place of diamond dust— 


substance, watchmakers have found 
does the work practically just as well, 
and of less. It 
tensively used in Aberdeen, Scotland, for 
polishing granite and far surpasses any 
tried for that 
Rubbing blocks have enabled men to do 


course costs far iS ex- 


other abrasive purpose. 
in one hour as much work as had been 
done in a day with emery blocks. In 
grinding rolls and car wheels the endur- 
ance and. efficiency of carborundum 
wheels have been found to be remarkable. 
Mr 


seen, 


\cheson’s invention has, as will be 
only in a sub- 
industry, 


destined to exert an important influence 


resulted not new 


stance and a new but seems 


on many other industries as well, in- 


cluding that of the machine constructor. 
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“The War—Why the Americans 
Will Win.” 


Italian Ca- 
millo sends us a copy of the 
Italian “Avanti,” dated May 
27, in which we find an article under the 
above title (‘La Guerra, Perchi gli Amer- 
We translate as fol- 


One of our subscribers, 
Olivetti, 


newspaper, 


icani vinceranno’’). 
lows: 

“The first May number of the ‘Amer- 
ican Machinist’ The 
‘American Machinist’ is a good American 


now reaches us. 
journal, devoted to machinery, and is not 
a political publication. Nevertheless, 
this number is dedicated to the Spanish- 
American war, and certainly proves to be 
interesting, not only from a mechanical 
point of view, but even more so from a 
political one.” 

[Here follows a portion of an editorial 
article in the number mentioned, entitled 
“War and the Machinist.” | 

Then, continuing, the ‘Avanti’ says: 
the journal [‘American Ma- 
gives the description of the 
works accomplished by the war in the 


Here 
chinist’ ] 


past month, and offers us a truly aston- 


ishing series of photographs of shops 


which, to within a few days, were engaged 
and 


in the construction of 


now have completely changed their pro- 


machinery 


ductions to cannon, armor plate, torpe- 
does, muskets, ete. 

“What a lesson for the Latin races, so 
wanting in arms and poor in energy, this 
young State affords us, which, with por- 
tentous adaptability, in a few weeks puts 
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itself in condition to wage a war of de- 
fense or of offense, before which might 
like 
Spain, but nations also that pass for the 


recoil not only exhausted nations 
more powerful! 

“The United 
fundamental 


been trodden under foot; 


because 
never 
because the en- 


States is 
liberties 


strong 
there have 
ergies of the nation have not been scat- 
tered for years in exhausting armaments, 
and because such energies were employed 
instead in industry and commerce and in 
elevating the condition of the masses. 
“And now this system, which is really 
liberal, the nation 
sO prosperous in peace, 
it powerful in time of war; 
is true that out of a good citizen, whose 
material wants are well supplied and who 
understanding, a 


which has rendered 


time of makes 


because it 


is of a certain moral 
valuable defender of the fatherland, when 
necessary, may be made; so out of a 
good machine shop, in case of need, an 
excellent arsenal may be made. 

“The United States, 
rarily beaten in some encounter, will win 
in the long run in the war with Spain, 


not because more numerous, but solely 


though tempo- 


because a continuous system of true po- 
litical liberty has made possible the pro- 
energies 


truly 


ductive development of those 


alone make a _ nation 


strong.” 
[It may be that Italian 


friend wobbles just a little occasionally in 


which can 


noticed our 
the above, but in the main is undoubtedly 
right. Fundamental liberties have been 
trampled upon here, netably by the long 
maintenance of human slavery, and there 
are problems yet to be solved by us be- 
fore it can be truly said that no natural 
right is trampled upon in America. Not so 
many fundamental liberties are trampled 
upon here as in Italy and Spain, and to 
that other 


things equal, nations become great and 


extent we are better off, for, 
powerful in proportion as their citizens are 
allowed the greatest possible liberty of 
action consistent with the equal rights of 
all._—En. ] 
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A Steady-Pin Lathe. 


BY A. H. CLEAVES. 


The special tool illustrated in this ar 
ticle has been of extensive service in 
years past, and were I acquainted with 
the designer I should be glad to mention 
his name. 

In Fig. 1 i and j are the balance bridge 
and barrel bridge, respectively, of a 
watch; and the six steady pins, whose 
positions are shown by the dotted circles, 
are the pieces which this machine was 
make. Its gen- 
for work 


The holes for these 


especially intended to 
utility, 


will appear later on. 


eral however, similar 
pins are drilled in the bridges and tapped, 
being blind holes, 1. e., not coming clear 
Their corresponding holes in 


drilled or punched. The 


through. 
the plate are 
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pins are threaded in the lathe, 
and the tapped 
holes in the bridges, being twisted off by 
the revolution of the lathe 


teady 


then nicked run into 


In the eleven figures furnished the nu- 
merous details illustrate long tried me- 
relied 
on for their respective functions in any 
The base A is conected with the 
body B by a shoulder bolt, the lower part 
of which is threaded for bolting to the 
bench. 

The attachment C, at the left, is a frame 
for carrying the chuck-opening lever D. 
This has a knob at the end, and a down- 
ward pressure on this brings the fork of 


chanical movements that can be 


place. 


D (seen in end view at Fig. 2) against 
and opens the 
wire chuck H while the lathe is running. 
The wire feeds through the chuck to the 
stop pin or screw e, shuwn in the swing- 
ing tailstock F. 


the drawing-in spindle /, 


For guiding the wire and feeding it a 
tube Z. carried in 
ards W, and furnished with a gravity de- 
vice, is used. The tube Z is soldered to 
the tops of the openings in the stand 
ards Fig. 8) 
along the bottom. 
metal slip, X, 
Z carries the 
the chuck H. 
with X has a cupped end for the wire and 
chain attached to X 
ning over the pulley Y (Figs. 8 and ro), 


two or more stand 


(see and is sawed open 
A rod, carried by a 
running in the groove in 
along 


This push rod 


material or wire 


through 
a cord or and run- 
as shown by the dotted line and arrow, 
has a weight on the end for carrying the 
The standards li’ are fastened to a 
wooden base in this case to bring them 
the lathe 


wire. 


high enough or _ opposite 
spindle. 

The stiff spring 1/7, between the shoul- 
der on the end of the drawing-in spindle 
! and the lock nut L on the lathe spindle, 
keep the chuck H closed on the wire, ex- 
cept when pressed open by D. The parts 
M, L, K, I, J and H all revolve together; 
the set 
now to 


screw in L it 1s 
through the nut 
The 
the 
has a screw with point enter- 


and instead of 


customary saw 
and pinch it together for locking. 
adjustable bearing A, sliding upon 
spindle J, 
ing slot in J, 


turning and loosening the nut L. 


from 
The 


which prevents K 
bearings N are pressed into B, after be- 
ing hardened and ground. 

In fitting the hardened spindle / and 
sleeve K to the bearings it is customary 
to grind the parts until they pinch a piece 
of tissue paper on the short angle when 
put together; then they are run together 
and the bright parts stoned off until a 
fit is made. A piece of square washita 
stone held in the hand is used while the 
work runs; that is, the spindle J and K. 

O O are brass dust guards. Casting B 
the 
is a stationary spindle, car- 


is chambered for oil wells around 
bearings. F 
rying cutting-off tool frame G’s tailstock 
The spring box and 


The arms of 


F and accessories. 
stop piece S is fast on E. 
same (see Fig. 4), with adjusting screws, 
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regulate the position 


spindle R and stop screw e. 


of threading-di 


When at 


normal position the screw die stands 
opposite the work; the length of the 
latter being determined by the collar U 


with pin, passing off th 


enough threads are cut 


lathe runs the die off 


being thrown back with 


end in G and one in B 
to f 


lower end of 


guide bar when 
Reversing the 


G swivels on EF 
coil spring, one 
\ wire attached 
nected with a 
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is fixed, the other is adjusted and_ the following instructions, being very ac- 
locked with two screws. End of / and curate in leasurements, and faithfully 
points of D at the fork are tempered following the modus operandi the or- 
Chicago, II] der given. By doing this 1 vy foremen 
AAA can successfully undertake to determine 
‘ ‘ ’ ‘ th rit 1 wise the luhric te 
t] yurity of erwise of th bricant 
Sampling and Testing Lubricating ‘'® PU" sales e Hperenees 
‘ ° used, d thus 1 y save the firm’s 
Oils and Fats in the neasliane ee 
; mone} inalysis, but also avoid the 
Workshop. itis ; ae 
The analysis of oils, fats and greases che S 

sa branch of analytical chemistry which There are re than half a dozen meth- 



































treadle, throws cutting-of 
Stop screw d against 


depth of cut for a 


v ior a 


swivels at ust hight 
with screw c against pin g, moving 

opening (See Figs 5 and 6.) Th 
spindle R is ground and hardened, and 
has soft steel plug in the end for taper 
boring to carry screw di The latter is 
made on a steel plug, having a tapering 


end, where die 


ing the split end together 


comes and ring for clos 


One bearing 














Fig. 33 


A WATCH FACTORY STEADY-PIN LATHI 


an De s es y un ( niy by d it 
in expert a vst who has made ichi ma eve ibli« ( 
terials his sp 1 study Bu r ord ure \s 
nary purpe ! \ pt t n of 
rccurate eans ascertaining whether a and Iphut 
lubrica i Ss | e © t d pre ce 
if not, w le nature ie adulterat t y gt 
ing body Such methods can be easily ( est ire 
practiced by the skilled operators in the rdet 
workshop by paving irefu ttention to Vethod of ascertaining tl 
Reprinted from The Engineer,’’ London ul / , \S OUS are Ligm 
Slightly condensed there nly ed to desct 








ic cid on 
‘ id 
te ( ap i 
taken in the 
e Specin gra 
ter than water 
he nethod 
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of ascertaining the specific gravity. The 
principle on which the specific gravity 


fa fluid lighter than water is ascertained 


is to make a direct comparison between 


the weights of equal bulks of the two 
fluids—water and the oil to be tested. 
For this purpose a bottle or flask of a 


“specific gravity” 
This bot- 
tle is constructed so as to hold a definite 


special make—called a 


or “weighing” bottle—is used. 
quantity of water at the normal tempera- 
tures, Cent. The fluid 
contents of the bottle is usually 100, 500 


viz., 60° Fahr., 15 


or 1,000 grains of pure water at that tem- 


perature—water, it should be remem- 


bered, varies in weight according to its 


temperature, an increase of temperature 
rendering it specifically lighter and a de 
than 


tempera- 


crease specifically heavier when 


weighed at the above normal 


tures 
The specific gravity bottle has a closely 


fitting glass stopper through which a 
capillary tube is made, the object of 
which is to permit the escape of super- 
fluous fluid. On the side of the bottle 
there is scratched a mark which indicates 
where the given quantity of water the 


bottle contains reaches when weighed at 
the This bottle is 
filled with the specific quantity of water 


normal temperature 
it is constructed to hold and the stopper 
inserted and pushed down until the lower 
end of the stopper is coincident with the 
the the bottle is then 
wiped and weighed. Suppose the bottle 


mark in neck; 


weighs 120 grains, which, we will say, 
holds 100 grains when empty and dry, 
when filled with pure water at the normal 
temperature, the bottle and its contents 
will weigh 220 grains. If now the bottle 
is filled with oil instead of with water 


then the weight of bottle and oil will at 
once indicate the relative weight of oil 
and 
the oil 


water, 7. ¢., the specific gravity of 
Thus, suppose the bottle and its 
oil grains, then 
by subtracting the weigh of the bottle 

shall find the weight of 
which is equal in bulk to the 
the bottle is constructed to 


contents—of weigh 213 
120 
the 


water 


rains we 
oil 
which 
hold, e. g.. (a) weight of dry empty bot 
tle, bottle full of 


water at standard temperature, 220 grains; 


120 grains; weight ot 
ight of 
bottle, 
full of 


then 220 iO 100, we water: 


dry 120 
be ttle 


120 


(b) weight of empty 
weight of 
213 
The specific gravity of the 


bottle 


oil, 213 


grains: 
then 


grains: O3 grains, 


weight of oil. 
oil is 93-100, or 0.93. By using a 
constructed to hold 1,000 grains of water 
then the specific gravity can be carried 


Weight of 


full of water at standard tempera- 


to three places of decimals: 
bottle 


ture, 1,120 grains; weight of bottle when 


dry and empty, 120 grains: weight of 
water, 1,000 grains. Weight of bottle full 
of oil, 1,052 grains: weight of bottle dry 
and empty, 120 grains; weight of oil, 
932. In other words, a volume of water 


weighing 1,000 grains can be occupied by 


a volume of oil which weighs only 932 
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grains; therefore, although the two fluids 


are equal in bulk, the weights are differ- 


ent, viz., 

oil 032 ; 
)3 0.932 = sp. gr. of the oil. 

water 1000 


Now, the specific gravity of any two dit 
ferent oils, if pure, is never identical. If 
the specific gravity of an oil, say, linseed, 
the specific gravity of which, when pure, 
is .932, is less than .932 (say, for example, 
.g20), then we know that it is not linseed 
oil pure and simple, but a mixture, one of 
the components of the mixture being yet 
than As the 
specific gravity of oils varies so slightly, 


lighter linseed. range of 
it is very important to be accurate in as- 
certaining the exact specific gravity, and 
to insure accuracy it is best to operate 
on fairly large quantities of the oil—say, 


As the 
graduated to 


grains at least. specific 
bottle is hold a 


definite quantity of water, it is not neces- 


1,000 


gravity 


sary to fill it with water, and weigh some, 
before testing the specific gravity of oils. 
\ll that is necessary is to weigh the dry 
bottle, then fill with oil up to the mark 
the the bottle. Insert the 
stopper, allow any surplus oil to flow out 


on neck of 
through the orifice in the stopper, being 
put the the 


and 


careful to stopper down to 


mark completely; then wipe dry, 
afterward weigh the contents in the man- 
ner given above, when the specific grav 
ity of the oil is at once obtained. \fter 
use, empty the bottle of the oil and per 
fectly clean it, using farst a strong solu 
tion of 


carbonate of 


caustic soda or potash, or else 
little 


water; but for oil which does not readily 


soda and lime and a 


saponify with these alkalies use either 
strong liquid ammonia or else ether or 
alcohol, rinse thoroughly, and afterward 
the 
all 


traces of moisture, then insert the stopper 


rinse in a little ether and dry \s 


ether evaporates it will carry away 


in the bottle and place it in its tin case 
dry, to prevent it imbibing 

the 
would 


to keep it 
which in its 


affect the 


moisture, presence of 


interior materially re- 
sults obtained by weighing oil in it. If 
any oil be allowed to dry in the interior 
of the bottle it will be doubly hard to re 
move; a little essential oil of lavender is 
a remedy for softening hard, dry oils pre 
liminary to removing them by the above 
means 

another 


the there is 


method of readily ascertaining the specific 


Besides above, 


gravity of oil, which consists in the use of 


a hydrometer. The common form of this 
instrument—termed an  oleometer—is 
seldom accurate The instrument con 
sists of a glass tube hermetically sealed 
Inside is a paper scale graduated into 
divisions which represent so many de 


grees specific gravity \t the lower end 


of the tube is a bulb filled with mercury, 


or small shot, so as to cause the instru 


ment to sink into the oil and steady it to 


keep it upright. This instrument is used 


tall jar with the oil to 


glass 


by filling a 
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and then immersing the hy- 


drometer in the fluid, the specific gravity 


be tested 


of which is indicated by the degree to 
which the instrument sinks, as shown by 
the paper scale inclosed; thus, the denser 
the fluid the less will the instrument sink. 
More than one instrument is used for the 
whole range of oils and fats, because the 
scale of each is divided into only a small 
An instrument with 
0.860 is for 


number of degrees. 


a scale of 0.730 to needeed 


the lighter oils—naphtha and burning 
oils—and one with a scale from 0.860 to 
1000 for the various grades of lubricat- 


ing oils 
It should be mentioned that 
the oil should 


time of testing its specific 


the 
always 


tem- 
perature of be 
the 
gravity, and it should be brought to the 
Fahr. 


by warming it or cooling it, as the case 


taken at 


uniform standard temperature—6o 
may be, because the specific gravity of 
oils varies according to the temperature. 
To accomplish this, after filling the spe- 
cific gravity bottle, and before putting in 
the bottle in a vessel 
which is 60 
When the oil has acquired a sim- 


stopper, stand the 
of water, the temperature oi 
Fahr. 
ilar temperature, take out the bottle, wipe 
off all moisture, insert the stopper to the 


mark in the neck, wipe away any super- 


uous oil that overtlows, and then pro- 
ceed to weigh as already described. 

It should be borne in mind that the 
specific gravity of an oil does not deter- 


mine its absolute purity. Other tests have 


to be made to determine that. Thus, for 
example, suppose a fraudulent oil refiner 
were to sell an inferior lubricating oil a 
object 
would be to blend the components so as 
the 


Su- 


nan 


one of a superior class; his first 
to render the compound of exactly 


same specific gravity as tl 


le genuine 


verior oil Consec¢ uently, if the operator 
| J I 
e found the 


his tested 


were to rest satisfied, when | 


specific gravity was right, that 


sample was the genuine oil, he would be 


committing a grave error: therefore the 
specific gravity test is only useful in tell 


ing in a quick way when an oil is pure 


This may seem paradoxical, but it is ex 


plained when we say that the production 
of an exact specific gravity of oils by the 


immixture of several components is so 


dithcult that perhaps nine out of 


ten com- 


ponents fail to indicate the exact specific 
aimed at. Consequently, if the 


gravity € 


material difference of, 
Once k 


«perator found a 


say, .005 to.o!1,he would at now that 
not the genuine one it was 


spt ‘ 
standard 


hat oil was 
For example, th 
oil at the 


but suppose the op- 


represented to b 
cific gravity of linseed 
temperature 1s 0.932; 
testing 


the 


erator found on a sample that the 


specific gravity of sample showed 


0.925 or 0.937, he would -orrectly 


that 


was not pure linseed 


at once 


surmise the oil under examination 


lo determine what 


such sample was really mmposed of 


would require other and more elaborate 


tests than finding its specific gravity 


The specific gravity of solid fats, such 
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as palm oil, cocoanut oil, butter, etc., is 
fluid 
One of the simplest methods is to 


not so easily ascertained as that of 
oils. 
take a wide test tube that can be tightly 
covered with a cover, such as a boxwood 
cork stopper. First weigh the tube and 
its stopper while perfectly clean and dry, 
off all 
ture from the outside and weigh it again, 


then fill it with water, wip mois- 


then empty it of water and perfectly dry 
melted at a 
solid fat to be 


that, and 


it, and having low tempera- 


tested, fill 


allow it to 


ture some of the 
the 
down, and 


tube with cool 


again weigh the tube with the 
solid fat in it. The specific gravity of the 
solid fat is then easily ascertained by the 
rred to. Thus 


calculations already refe 


subtract the weight of the tube and cork 
from the weight of the tube, cork and 
water: also subtract the weight of tube 
and cork from weight of tube, cork and 


the tat 


the 


fat, and then divide the 
by the 


weight of 


weight of the water, when 


specific gravity is at once obtained, e. g.: 
Suppose the weight of the tube, cork and 


water be 250 weight of tube and 


grains; 
*. weight of 
Weight of 


grains: 


cork be 50 grains; wate! 


equal 200 grains tube, cork 
245 


cork, 50 grains; we 


and fat, weight of tube and 


ight of fat, 195 grains 


ak 195 
I'herefore sp. gr. Sed = .97% 0.975 


specinc gravities§ are 


The 
those ot the 


following 


oils most used in 


commonly 


making lubricating compounds, the spe 


cific gravity, as given below, being taken 
to be when the oil is at the standard tem 


Fahr 


perature, v1z., 60 


0.875 mineral oil. 0.919 almond oil. 
0.883 sperm oil. 0.923 cotton seed oil. 
0.903-7 mineral oil. 0.923 sesame oil. 
0.912 lard oil. 0.925 whale oil 
0.912 tallow oil. 5.925 cocoa nut oil. 


0.914 rape oil. 925 mineral oil 

0.914 neatsfoot oil. 0.932 linseed oil 

0.915 Olive oil. 940 palm oil 

0.920 arachis 940 tallow. 
(ground or earth o.964 castor oil. 
nut) oil. 


@) 


(To be continue 
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The Mundo Ellipsograph. 


BY MORRIS I! LTON 
RR t ar ~] +? +] lynn + ¢} 
xecent articies in the co ns ¢ ( 


Machinist” | e had to do 


production ind use ot irre 


\merican 


with the 


or, rather, unusual and non-circular, shapes 
in machine shop wor esp J 
ell ps nd figures pp cy * pt 
cal I suppose the t doubt 
that « ptical shapes w ( lopted 
more frequently in nstruction 
} vy < uld be D d ed \ the S ( 
facility and as cheapl 
ie the ' si oe ee 
curely | n tl it d 
levers in imn the llips 
eve S \ ri¢ pos Ss Clit} « 

ght become mp ( 

. 

its use did not invol ( Sit ib 
bl nd unusual opt tions nd ppl 
ances to produce 
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practical lathe arrangements by 


elliptical shapes may be accomplished, drew a gre 
because the deterring factor as to the almost as ¢ 
more common use of the ellipse is really compasses 
in the drafting-room. Draftsmen do not ably as 

like to use the ellipse in common every nget I 
day work, because it is a bother and in- themsel 
volves unusual instruments andoperations — sy et 

to draw it. The ellipse is so out of thei 

common practice that it is also out of portant and 
their thoughts. Draftsmen and designers draw, f1 

do not habitually think ellipses as they « 

do circles, and it can scarcely be said that = straight line 
the ellipse has a fair and equal chance x 

with the circle for selection upon its) axes up t 
merits in any given cas Every draits omplete 


een j 
oe 
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circular ring with a cross bar which re- 
volves freely in the frame. It is sup- 
ported by and turns on the shoulder 1, 
there being two different diameters to the 
hole in the frame, and is held down by the 
thin circular ring C, which is sunk into 
the frame so that it is tlush with the top, 
and is held in place by the eight little 
This re 


parallel 


countersunk screws as shown. 


volving crank carrier has two 
raceways, one on top and the other under, 
in each of which is a sliding flat bar with 
a vertically projecting crank pin, the pin 
o of the under bar m projecting downward 
and the pin p of the upper bar » project 
ing upward, this upper pin p having se- 
cured upon its upper end a crank arm 7 
parallel to the bar and extending out iar 
enough for turning the crank carrier B 
when the bar is drawn in and the pin p 
is brought to the the instru- 


This crank is used for describing 


center of 
ment 


the ellipse by turning the crank carrier 
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bar 1 without causing too much triction. 
The left-handed thread gives a right 
handed movement for the head oi the 
screw when clamping. 

A rather careful scrutiny of Fig. I may 
be necessary to understand the position 
of the sliding frames, 
under- 


and 
although 
stood. It 
parts lap over and cover each other, so 


arrangement 


simple enough when 


will be well to note how the 
that it may be clearly understood which 


are above and which below 

The cranks and carrier being in place 
in the frame, the pin of the lower crank 
fits in the sliding block d in the lower 
The revolution of the 
crank lateral the 
irame D corresponding to the throw to 
which the crank may be adjusted. This 
lateral movement of the sliding frame D 
corresponds usually with the larger axis 
crank is 
Within its 


sliding frame D. 


causes a movement of 


of the ellipse, as the lower 


capable of the longest throw. 


a 
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Fig. 2 


CRANK CLAMPING DEVICE OF MUNDO ELLIPSOGRAPH 


B and giving motion to the several parts. 
The adjustable 
endwise to give the required throw to 


sliding crank bars are 
the cranks according to the dimensions 
of the ellipse to be described. They slide 
freely in and out until secured by the 
the 


the 


This consists of 
screw S, left handed, 
flat knurled head ¢, and the square ver- 
The head of the 


screw sets in a counterbore in the upper 


clamping device. 
which is with 
tically sliding nut 1. 


side of the crank carrier B, projecting at 
the sides so that it can be turned by the 


thumb and finger, while the nut slides 
i Both 


in a square hole below it. the 


the bars m 


and turning the screw in the di- 


screw and nut are between 
and n, 
rection which sends the nut down and the 


The 


central 


screw up binds botl bars m and n. 
head of the screw has a slight 


projection on top for contact with the 


the 
and 
The rods e e 


however, instrument may 
used parallel to 


are the slides 


capacity, 
of course be set 
either axis. 
which carry the lower sliding frame D, 
both being fastened in it and moving with 
it. The four uprights f on the sliding 
as guides for the sliding 
The 
right hand rod / is fastened in the frame 
E and but the 


rod k is at the ends in 


frame D serve 
rods of the upper sliding frame E 


slides with it, left-hand 


fastened the up 


the lower frame, and the leit 


rents ol 
hand end of / 
and that end of E 
While the lower frame D moves laterally, 
the the 


has a hole fitting the rod, 


slides upon the rod 


as shown in drawing, upper 


frame moves at right angles to it, and 


is operated by the pin p of the upper 


crank bar working in the sliding block 


r. This upper sliding frame has the for- 


S 


ward projecting arm / which carries the 
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pencil for describing the ellipse. The 
pencil, which is the ordinary round lead, 
held in the familiar clamping device, is 
raised and lowered by the knurled nut 
the two uprights and the in- 
wardly projecting fingers, as shown in 
If the nut is run all the way up 


be 


v with 


Fig. 3. 


the pencil carrier and pencil may 


liited 
sharpening of the lead, or for any other 
The point of the lead should 


right out for the adjustment o1 
purpose. 
be central in the holder, and it could not 
be otherwise except by unskillful sharp- 
ening, 

Both of the crank arms have little 
stop pins which bring the crank pins to 
the center of the crank carrier B when 
the arms are thrust in, and if clamped 
in that position and the crank carrier is 
revolved, the pencil will have no motion, 
or, aS we may say, it will describe a dot 
With the pencil in this central position 
the instrument for de 


the location of 


scribing an ellipse in a certain position 
and of given dimensions is a simple mat- 
ter. The the ellipse 


drawn and the dimensions of the ellipse 


two axes ol are 
laid off upon them, or upon one arm of 
The front feet a b of the 
instrument are placed against the blade 
of a T 
is normal to the board, or a line may be 


each. two 


square, if the axis of the ellipse 


drawn parallel to one of the aXxcs i the 
ellipse and at a distance of 2% inches 
the the 


coincide this 


from it, and front of feet a b 


placed to with line, the 
point of the pencil being at the same time 
placed at the intersection of the axes of 
the ellipse. The then 
turned to bring the crank bars m and n 


parallel with the front of the instrument, 


crank carrier is 


makes them also parallel with the 

the ellipse. The crank 
binder then slackened and the 
lower slide D is moved sidewise until the 


which 
long axis of 


screw is 


pencil point is brought to the indicated 
dimension, the 
also sliding out at the same time. 


course 

This 
gives the right throw to one crank, and 
it is then clamped and the crank carrier 
brought 
The crank 


crank bar m of 


is then turned 90 or 


parallel with the other axis. 


degrees 


binder is slackened again, and the pencil 
is brought out to the required dimen 
sion upon this axis by the movement of ihe 
upper sliding frame / and the upper crank 
bar n, and when the cranks are clamped 
again the instrument is ready to describe 
the ellipse, which is done by lowering the 
pencil as much as may be necessary and 
then turning the crank around the circle 
In adjusting the throw of the cranks 
when the 


slide, the adjustment of the crank for the 


crank is parallel with either 


other slide is not impaired, although it is 


at the time unckamped. Fig. I 1s one- 


half size, and Figs. 2 and 3 are full size 


The drawings are not perfectly correct 


drawings, but show all the 


working 
essential details, and a bright man in a 
room or elsewhere should have no 


tool 
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difficulty in making the instrument. The 
frames were bronze castings and the 
rods were “Crescent” drill rods Phi 
pencil holder also was made of steel, but 
brass would probably have been better. 


AAA 


from Practical 
Mien. 


Tension on Bolts and Nuts—lIncor- 
rect Reducing Gear. 


Letters 


Editor American Machinist: 

I should judge that the various sug- 
gestions recently illustrated in the 
“American Machinist” with the object ot 
equalizing the tensions on nuts and 
bolts would be regarded by the average 
practical man as an over-refinement of 
machine construction However, the 
fact that such a high class concern as 
considered it 


Sulzer Brothers have 


policy to make so drastic an alteration in 
the form of their nuts would seem to 
show that there is some justification for 
the departure from usual practice, at least 
under the particular circumstances men 
tioned by Mr. Miller. The subsequent 
modifications proposed by Professor 
Sweet and Tecumseh Swift, while carry 
ing the suggestion to its logical con 
clusion, necessitate more or less com 
plicated constructions which I am much 
afraid would not be tolerated in most 
cases. If, however, the ordinary nut 
could be easily modificd in such a man 
ner as would approximate to the condi- 
tions laid down, there would seem to be 
a greater chance of the principle being 
applied in practice, and it appears to mé¢ 
that such a result could be arrived at by 
cutting a circular recess in the nut, as 
shown in Fig. 1. The surface a b would be 
cut back slightly so as to insure bearing 
on the outer part only of the face of the 
nut in the manner indicated. We should 
then have a compromise between the 
Sulzer and Tecumseh Swift's Fig. 4, page 
426, issue of June 9. Of course the recess 
would be made as narrow as practically 
possible, with a view to prevent the nut 
being weakened more than is absolutely 
necessary. Sut if the latter is still an 
objectionable feature, it would be an easy 
matter to increase the outer dimensions 
of these special nuts so that they woul 
fit a wrench a size larger than the 
standard 

Notwithstanding all that has been said 
and written with reference to incorrect 
reducing gear for indicators, a_ great 
carelessness is still being evidenced in 
this connection. One of the most serious 
of recent instances is to be found in the 
indicating arrangements adopted in some 
elaborate tests of a gas engine, a report 
of which has recently been presented to 
the Institution of Mechanical Engineers 


in London. I have often remarked in 


these columns that the greatest refine 
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ments in one direction are often found 
in company with the most egregious 
errors in another [he present case is 
no exception, for, while it was con- 
sidered necessary to use a sheet of 
smoked mica on which to trace the dia- 
gram in order, as it was stated, to, “‘re- 
duce the pencil friction to a minimum,” 
the reducing motion was such that the 
card would be about % inch shorter 
than a correct gear would give, while 


the movement of the card near the end 


< j 





* Another Equalizing Nut 
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A Defective Indicator 
Reducing Gear 


daicato! Will De seen to onsist ol a 


pendulum ri 


a sieeve 


Exent of Error in 


Fig. 3 


AN EQUALIZING NUT. DEFECTIVE INI 


of the stroke would be about 17 per cent 
too slow. . Under any circumstances this 
would be a serious error, but it is par 

ticularly so in the case of power measure 

ments from a gas engine diagram, where 
so much depends upon a correct motion 
being given to the card at the explosion 
end of the stroke The arrangement 
r 2 (taken from 


which is shown in | 


my recently published work on the in- 


ploy 
the troke 
the ¢ tance 
iit ontal 


id M sliding telescopically in 


the center ot which coincides 


U 
/ 
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M 
La 
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ICATOR GEAR 


of the engine 12 inche ind 
e lt the center ot / t the 
pat { N is 13 inch 
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ir hown, it w he een 
end of the stroke the ingent 
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of the angle between the rod JM and 
the vertical 0 E is 
ON 6 


= .AOLS 
OL 13 4ot5 


The angle O E N is therefore 24° 46’, or 
more conveniently 24.77°. The circum- 
ference of the pulley U is 25.132 inches, 
so that the movement given to the point 
P in the wire, while V. moves from O to 


25.132 1.723 inches 
With a correct gear the movement 
given to P would be 


4 6 
13 


1.846 inches, 


so that the deficiency in the half stroke 
is .123 inch, or approximately '% inch, 
as stated 

The investigation of the velocity rela 
tion of N and P at any point in the 
movement calls for the use of the dif- 
ferential calculus It will, however, be 
sufficient for my purpose to state that it 
can be shown that the motion of N is to 
the motion of P as I:cos’ @. @ being the 
angle as O : N. (For proof of this state- 
ment see Thurston’s “Engine and Boiler 
Trials,” page 178.) 

Phe cosine of 24° 46’ is .go8, and squar 
ing this gives .8244 as the motion near 
the end of the stroke, so that the move- 
ment of the cord P is 100 — 82.44 17.56 
per cent. too slow \ simple graphic 
construction shows the amount of this 
error very clearly at any point. Draw 
from O a line O a at right angles to i N, 
and from a draw a 6b parallel to O N 
Then the motion of N is to the motion 
of Pas kK Oisto Eb. Similarly when the 
piston occupies the position correspond- 
ing to N’, the velocity ratio of 


Manchester, England. 
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Index Ring for Turrets. 


Editor American Machinist: 

Some years ago, when I was employed 
as tool maker in a large establishment, 
[ had the pleasure of an opportunity for 
studying into the turret lathe mechanism 
of the Pratt & Whitney screw machine 
as then made. We were building a part 
of such a machine. which was required to 
be of a size not built by the Pratt & 
Whitney Company, and in making 
the drawings for our own machine 
we naturally tried to study into the why 
and wherefore of each feature 

Nothing about the machines inter- 
ested me more than the index ring and 
locking bolt by which the turret was 
held in position during a cut. It seemed 
to me to be in some respects a stroke of 
genius, and T am reminded of it by see- 
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ing in your issue of July 14 engravings 
and description of a turret mechanism, 
by which it seemed evident that one man 
at least had utterly failed to understand 
the object of what I considered one of 
the most beautiful features of the mech- 
anism. This feature will be understood 
from an inspection of Fig. 1, in which a 
is the hardened steel index ring and b 
is the locking bolt, which is square in 
section. Now, it will be noticed that one 
side of this locking bolt is a continuous 
straight line and that it lies in a line 
radiating from the center of the turret, 
the bevel necessary to enable the bolt to 
bring the turret into proper position be- 
ing all on one side of this locking bolt. 
\t first glance it seemed curious that the 
bolt should be made in this way, but upon 
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ting the ring one notch happens to be 
niade somewhat larger than another, or 
ii, in other words, the radial sides of 
these notches are indexed correctly, but 
the other sides are not indexed correctly, 
the turret will still be indexed properly, 
because it will always be the radial side 
of the notch which will control the posi- 
tion of the turret, the spring-impelled 
bolt simply advancing farther in a large 
notch than in a small one, but without 
moving the turret, because the movement 
of the bolt is in line with its straight 
side, and such further movement of the 
bolt as is necessary to fill the notch caa 
take place without moving the turret 
upon its axis 

This is especially convenient when re- 


pairs are to be made, and it is necessary 








—) 


Fig. J 


further examination it was seen that 
there is good reason for this 

We all know that in cutting these index 
notches through the ring it 1s necessary 
to take at least two cuts, because the 
sides of the notches are not parallel to 
each other, so that we must first go 
around the ring to cut the radial sides of 
each notch, then set the index head off 
the center and go around again to cut 
the bevel side of each notch. By making 
one side radial, placing the bevel all on 
the other side and then making one side 
of the locking bolt straight, this b 
when forced into position by the spring 
provided for that purpose will naturally 
first contact with the bevel side and will 
by its further advance bring the radial 
side of the notch into contact with the 
bolt, and as soon as this contact has been 
established there will be no further move- 
ment of the bolt and consequently the 


to 


wear on the radial side is reduced 


practically nothing. Then, too, if in cut- 
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Fig. 2 





at such a time only to true by grinding 
or otherwise the radial side of the notches 
and to see that they are correct; the 
other side of each notch may be simply 
smoothed up to fit the bolt and no at- 
tention need be paid to accuracy ol that 
side, or to uniformity of the size of the 
notches 

Reference to Fig. 2 shows how neatly 
the designer in question avoided the ad- 
vantages of this arrangement He also 
made one side of each notch radial evi- 


dently because he found that “they were 


made so,” but in arranging his locking 
bolt he has distributed the bevel on each 
side of it equally, which, of course, makes 


it mecessary that the center line of each 
notch should be exactly accurate, that is 
to say, that each side of each notch must 


be exact, and upon a little reflection it 1s 


plain that notwithstanding one side of 
these notches is radial, all the advan- 
tages resulting from such radial arrange- 


ment are completely and_ effectively 
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making one side of the notch radial un 
bolt 


line, 


less one 


straigh 
shown 


If | 


conceived 


embodied 


He deserves much credit 
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Editor 
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knew 
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the name 
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An Original Index Plate. 


subrect 
of interest at this time, 


an indexing 


job requiring 
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original 


no dividing 
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hrough the plate and slightly 


counterboring to avoid any 
except in the rings Phe 
with centering guide rings and 
clamped to the work 

Che required dGlamet the 
ring their centers at 6 inches 

| 1 1 

I2 in 1 complete circie Ss ob 


livided by 12, the required spacing 


complete ( 


ontained betweet 


jacent holes Now, to find the 


e are of 30° at 6 inches rad 
the same Ss the requ red diatr 
rings, we us« principle tt 
which is that the chord of an 
to twice the natural sine ¢ ha 


and as the tables are computed 


radius of 1, and our radius is 


tiply the sine given in the table by 


(6 2) for the required diameter in inches 


Thus, in either Haswell’s 


wine’s table of natural sines, 


Je 
f 


which is hal 


6 


or 
under 


25SS10 


12 3.105828, or 3,106 inches 
required. The diameter to bore 
flange is evidently 12 + 3,106 
inches 


detail CHARLES 
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Ball Turning. 


Editor American Machinist: 
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Loose Puileys and Their Lubrication. 


600 -28 


ings upon the shaft and to furnish suth- 


lubricant at all times. It seems 
that 


but it is 


cient 


Strange these conditions cannot be 
ma- 


de- 


bad conditions than to 


the inclination of 


satisfied, 


] 


chinists rather to produce patentable 


vices to eliminate 
the trouble. It is inex- 
cusable to the 
other than central to the face of the pul- 


the 


vO to the root of 
make bearings small and 


ley. The result of using one-sided 
pulley is a greater wear on one end of the 
hole and on the shaft at the same point, 
running up to a premature repair of the 
loose pulley and replacement of the shaft. 

Che best be 
solved by hollow drawn 
steel tubing is the ideal for future shafts. 
The 


so that oil is 


can 
fact, 


lubrication problem 


shafts; in 


ends of tubes closed by screwcaps 


retained and may also be 
number of 
fine the shaft at 


places where hangers and loose pulleys 


consumed, a 
drilled in 


renewed when 


cross he sles 


come should eliminate the existing trou- 
bles successfully 
and 


that the want of oil 


unequal strain upon the shaft must lead 


It is evident 


to ruin, and these conditions are not duly 


considered in commercial countershafts. 


The introduction of the slow feeding oil- 


cup has done more good than it is gen- 


erally given credit for, and its present 
low price will secure a lasting place for 
this device; but there are places where 
it certainly ought not to be used, and the 
loose pulley in many cases is. one of 
them. Grave objections to hollow shafts 


seem hardly in place in view of the rapid 
progress made in their production, and 
to improve the existing solid shafts and 
spindles the lathe and drill are always at 
hand EK 
Bellefonte, Pa. 


AAA 
Educate the Boys. 


Machinist: 

Che letter published in your issue of 
July 21, and the editorial of the 
date, both with the heading ‘Educate 
the Boys in the Shop,” call attention to 


MorTrcuMan. 


Editor American 


same 
’ ; 
one of the most serious and perplexing 


This 


problem was forced upon my attention 


problems of modern civilization. 


not less than forty years ago, and by con- 


ditions then apparently more hopeless 


for the boys than in the screw 
was, at the 
Northern 


lactory 
time | 
New 


York whose one industry was iron and 


now cited There 


speak of, a village in 
whose specialty was cut nails. The nails 
were made from iron plates rolled of a 
width equal to the length of the nail to 
be produced, and the machines bit off 
each nail separately from the end of the 
plate, automatically performing the sub 
sequent operations and discharging the 


finished nails. The plates, which were 


heated, were required to be turned over 
after each nail was cut off, to compensate 


for the taper of the nail. In those days 


no practical nail machine feeder had been 
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invented, and so all the feeding was done 


by boys. The plates in feeding were 


turned over, pushed in as far as they 
would go, and also set sidewise against a 
gage, and the machines were run as fast 

The 


breaks in the monotony of the operation 


as the boys could feed them. only 
were in attaching the tongs to a new plate 
Phe 


feet long 


as each preceding one was used up 
plates were from 18 inches to 2 
The work was not only monotonous, but 
and there were 


hard work, 


several rooms in each of which a hundred 


it was also 
or more boys were thus employed all the 
year round, and there was no prospect in 
that village of any other employment for 
one in ten of those boys. Various 
changes have come over the nail busi- 
ness. Mechanical feeders have thrown 
out all the boys, and the cut nails have 
been largely superseded by wire nails. 

Within the present year I was ina wire 
mill where I saw another operation for 
which boys were employed, and with 
little chance of 
better. In the rolling of the rod for the 
wire, before the drawing begins, the rod 


through 


promotion to anything 


passing two or 


three pairs of rolls at once, and as a con 


is sometimes 


stant elongation of the rod must occur 


between each successive pair of rolls 
boys are employed to hook into the loop 
and keep it extended and prevent kink 
ing or tangling. This not 


hard and the intervals of rest were longer 


work was 
than those of action, but here also there 


was small prospect or possibility for 
change of occupation or for advancement 
in the establishment. The operation here 
intrusted to the boys was one not im- 
possible or unlikely to be accomplished 
by mechanical means later on, and there 
the ultimate 


for these boys as for the nail machine 


may be same emancipation 


feeders. This process of emancipation is 
going along all the while in all manufac- 
turing operations, and is not to be lost 
sight of if we are disposed to be too anx- 


ious or too hopeless about the future o 
the boys 

I had extensive and protracted and per 
plexing personal contact with this prob 
lem of employment and advancement for 
the boys as foreman of a machine shop 
all through the eighties. The shop with 
which I was connected was run of course 
the and 
purpose right 


for 
the 
along 


purpose of making money, 


was accomplished 


\ large part of the business was 


in pulleys, hangers, couplings, collars 


and everything pertaining to shafting 


Quite a number of boys were employed 


all the 


trade,” actually to get out the work 


the 
My 


business, of course, was to keep the work 


while, ostensibly to “learn 


going and to get out as much of it and 
as cheaply as possible. Well, the several 
operations involved in that line of work 


were soon learned, and then the work of 
course became monotonous for the boys, 
but could I do? The 
probably, boring and 


what worst job, 


was turning cast 
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iron collars, and we turned them out by 
the hundreds of each size, and they had 
to be The boys used to get very 
sick of them. I never had the least trou- 
ble with lazy boys, and I believe they are 


done. 


rare, if they only have half a chance, but 
they would kick about turning the col- 
lars day after day and week after week, 
and I certainly had no respect for them 


if they did not kick. But, notwithstand- 


ing the kicking, there was little that I 
could do to give variety of work and 


work calculated to develop skill and judg- 
nent, and I was, I believe, as dissatisfied 
with the situation as the boys were. I 
have no doubt that a fore- 
men have had the same experience, and 
there is 


great many 


must continue to have it, and 
very little that they can do to change the 
order of things. 

This curse of monotonous, unprogress- 
ive and uncongenial employment is no 
new thing, and bears its weight neither 
more numerously nor more heavily than 
it always has. We have only to go back 
to the days before the power loom and 
the sewing machine, not to mention the 
to find larger 


humerous other instances, 


classes tied to hopeless and lifelong 


drudgery. 


The problem of the boys, and of the 


men and women, too, is encountered on 
every hand and in connection with all 
manufacturing operations. The way 
out is not altogether, if at all, by 
the application of the lifting proc- 
ess. The boys have to climb out, 
and they are continually doing so, and 


the most promising thing to do for them 
is to stimulate their climbing propensi- 
ties. The boys that I was troubled about 
less than a score of years ago have kicked 
themselves into respectable and comfort- 
able positions, and are not now thanking 
fret about them. Technical 
education is a help, but 
education is more important. 

the boys in the shop” 
means, but ‘educate the boys” is the only 


anyone to 

general 
“Educate 
by all available 


great 


sufficient and complete solution 
TECUMSEH 


AAA 
Corn as a Substitute for Coal—Ash 
in an Internal Combustion 
Engine—A Single Piston 
Valve. 


Editor American Machinist: 


SwIrt 


In your July 28 issue the writer who 
proposes the use of powdered corn as a 
motor 
insur- 
the 


combustion 
the 
common to 


for an internal 
take 


difficulties 


fuel 
fails to cognizance of 
mountable 


solid 


The ash of corn being abrasive 


use of fuel of any kind in such a 


motor 
is a considerable percentage of the sub- 
stance, and unless it is removed from the 


cylinder walls will soon cut them, re- 


quiring renewals frequently; so 


much so, in fact, that the up-keep would 


be greater than the first cost in a 


very 


short 
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time. <A _ better way—if corn is cheap 
enough to be a fuel—would be to use it 
in a fuel gas generator and use the re 
sultant gas in the motor. Another thing: 
The deposition 
from solid fuel under such conditions 1s 


§ unburned carbon 


quite large, so that very frequent clean- 
ing of the cylinders would be necessary 
to avoid clogging up ports, etc. 

While on the subject of gas engines, 
I would like to state that in 1897 the 
writer designed a two-cycle gas engine for 
the Sawyer & Massey Company, Hamil- 
ton, Ont., using a single piston valve, 
and to the best of his knowledge is not 
aware of it being previously used. Would 
like to learn if the piston valve has been 
used in that connection by any other 
manufacturers. J. B. Harr 

Auburn, N. Y. 

[By conversation with the writer of the 
article referred to by Mr. Hall, we found 
that he did “take cognizance” of the diffi 
culty referred to, but he claims that it is 
far less serious than is generally sup 
posed, and that, in fact, if the fuel is suth- 
ciently pulverized and thoroughly mixed 
with air the trouble from ash in an engine 
specially designed for such service would 
not be by any means insurmountable 
Whether he is right about that or not 
could probably be determined only by 
trial.— Ep. ] 
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Holder for Boring Tools. 


Editor American Machinist: 

‘he inclosed sketch shows how boring 
bars or tools may be rigidly held in the 
slot and set screw type of tool post. In- 
cidentally it admits of adjusting the bar 
with ease and accuracy. The rig con 
sists of two pieces for the bar to rest on 
that are notched into the tool block and 
turned up at each end and tapped for set 


iT 
a: 


f 
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HOLDER FOR BORING BAR. 
screw. These pieces take the place of 


the usual ring. The screws are set up 


against the side of the bar fore and aft 


I 
the tool post, and effectually prevent the 
bar from swinging around in the post 
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Che sketch is an end view of rig looking 
toward face plate of lathe. 
J. H. DunBar 


Youngstown, Ohio 
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A Brazing Rig. 


Editor American Machinist: 

This is an application of the well 
known Bunsen burner principle and it 
has won favor in a number of locomotive 


shops. Being light and portable it has 
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the advantage of being easily carried 
about and used wherever wanted Phe 
ring A is of cast iron cored out, and is 
separated at B, as shown, probably for 
expansion. The internal chamber is di 
vided by a wall into two parts, each of 
which is connected by right and left pipe 
nipples to the valves /’ and G Che ait 
and gas are connected at / and H/ and the 
proper mixture secured by adjusting the 
valves shown 

The ring A, which is about 9% inches 

utside, 64% inches inside and 4 inches 
wide, has fifteen rows of 3-32-inch holes 
drilled on the inside for the escape of the 
burning mixture This is conveyed 
directly on the work shown, which is 
supposed to be a collar, A, to be brazed 
on a pipe. 

Although a very intense heat is ob 
tained firebrick are not required, as no 
part of the apparatus is exposed to the 
direct action of the flame and continued 
use will not heat it up to a degree that 
is injurious. By means of the two valves 

and G the degree of top and bottom 
heat can be nicely regulated and the best 
of results obtained 

The leg D is jointed at the back, so that 
the whole thing can be laid over at an 
ingle on work that may require it 

An improvement which might be use 
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on some classes of work would be to 
have the ring 4 jointed opposite B and 
provided with the proper pipe conections 
Then work like closed coils, etc could 
be easily | ( I | I | R 
Corning, N. \ 
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Pipes and Fittings. 
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Editor American Machinist 
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A GAS HEATI 


FOR BRAZING 


iully complete thing in mechanical prac 


tice is our system of wrought iron piping 


ind the fittings that go with it. If any 
improvements have been made in this 
line within a generation, or, say, since 


the civil war, it would not be easy to say 


what they are I cannot think of any 


thing, at least so extensive and impor 


tant, in which there has been so little 
change as_ here Not only has there 
been little change, but there has been also 
little suggestion of change, and com 
paratively little recognition of the great 


chances for improvement in piping ma 
terial and practice And yet i would 
not be difficult to enumerate many par 
ticulars in which our piping practice 

far from satisfactory, and in which it 1s 
not comparable with the excellence and 
perfection attained in collateral branches 


ot engineering 


Piping is cheap enough. There is no 
occasion for much fault finding on that 
score, if anyone is able to understand all 
the mysteries of the discounts, which I 


confess I am not. In a recent market re 
port I saw a list of wrought pipe with 
discounts of from 50 per cent. to 67 per 
cent. for the different sizes, and then 


“extra six 10s.’’ I understand from that 
that you take the list price, first take the 


main discount of 50 to 67 per cent. from 
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that, and then from the remainder take 
10 per cent. successively six times. If I 
have done my arithmetic correctly this 


makes the net prices of pipe, as referred 


to above, 23.9 per cent. and 15.77 per 
ceom:,, Fe spectively, of the list price less 
than one-quarter and one-sixth. Piping 


is cheap enough as it is furnished, and 1s 
altogether too cheap as compared with 


what should be furnished. This applies 
rather to the valves and other fittings 
than to the pipe itself. They are too 
light, so that sometimes they actually 


will not stand the pressure required, in 
many cases they spring out of shape, and 
the screws, valve faces and seats and 
other working parts give out in a very 
short time, so that the whole thing has 
to be Cheap entail 


large expense in repairs and renewals, as 


renewed. fittings 


accident, and 


They should 


well as in damages from 


cause numerous fatalities. 


not be as cheap as they are. 

Piping is also too cheaply connected 
and applied. In the growth and devel- 
opment of the pipe system the apparently 
supreme things to be secured have been, 
first, the actual cheapness of the material, 
and second, the quickness and facility of 
putting together. minutes of the 
pipe-fitter’s time is of more importance 


Ten 


than the ten or more years of the subse 


quent service of the pipe, and we can 
boast of wonderiul, if not shameful, suc- 
The pipe 
used are a barbarous out- 
the the 


out of shape almost in- 


cess in saving the ten minutes. 
tongs that are 
mutilate outside ot 


rage They 


pipe or crush it 
variably. 

Piping is a wonderiul example of cheap 
interchangeability, not by good fits any- 
where, but by the use of tapers that are 
There 
end of 


somewhere. 
the 


fetch up 
threads on 


bound to 


may be a dozen 


the pipe and a couple of dozen in the 
coupling, but the responsibility of the 
joint is all on one or two threads, and 


when the pipe gives out, except by freez- 
ing up and splitting, we expect and know 
that it must out at the 
threaded joints long before the body of 


always give 
the pipe is used up 

Pipe couplings are a beautiful example 
may 
when it 


of how easy the mechanical world 


be satisfied upon some points, 


splits hairs so fine upon others of vastly 
com- 


importance. It requires only 


sense to tell anyone that a pipe 


less 
mon 
through which anything is to flow should 
as smooth and continuous a surface 
within as possible. this we 
have a break of the continuity at every 


have 
Instead of 


coupling, the surface neatly V grooved to 
help it hold any sediment or obstruction. 
Such a thing as butted joints is, of course, 
not to be thought of, although easy enough 
of accomplishment, because it would cost 
If the joint was made by the 
pipe 


screw 


something. 
one end of a 


the entire 


butting of 
end, 


perfect 


against another 


thread of both pipe and coupling would 
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be at once free from liability to rust, but 
then we must have straight threads on 
the outside of the pipe and in the coup- 
ling, and a different kind of interchange- 
ability from that which now prevails. 
Then, as iron piping is now used tor 
different 
we not also a good internal coupling for 
pipes, so that we could use it for fencing 
such outrage 


so many purposes, why have 


or railing without doing 


to the feelings of humanity. I suppose 
there are a couple of hundred miles of 
piping used for railing along the line of 
the Manhattan Elevated Railway in New 
York city alone, and it is all made of 
pipes and standard pipe fittings, with the 
couplings wherever they happen to come, 
because the pipe makers produce the pipe 
too cheaply to be able to measure and 
cut it off to any standard length, and the 
railing is as ugly as anyone could pro- 
duce by deliberate trying. Iron piping 
could be made into handsome railing, but 
we never see the handsome, and we al- 
ways see the couplings. 

There are plenty of other bad things 
about our piping system which it is not 
worth while to mention, 
one knows and nobody cares about them. 


because every- 
Next to the couplings come the elbows. 
They also have the vicious enlargement 
of the passage the same as the coupling, 
but perhaps not quite as bad, because the 
The short, 
sudden and jerky movement of the fluid 


interior is usually smooth. 


through a standard elbow, and especially 
a liquid, and particularly if traveling fast, 
can hardly be called flowing without a 
perversion of language. Elbows of larger 
radius are provided, but they seem to 
find little favor, because they cost a little 
more, so that the fault in this case, and 
perhaps generally all through, is rather 
with the users of the pipe than with the 
makers of it. A better practice, of course, 
is to avoid elbows and make long bends 
in the pipe; but this is still more costly, 
or, what 1s worse, more troublesome, so 
that this is seldom done, even when high- 
ly imperative. Only a few weeks ago an 
experienced steam engineer, who knows 
well the details of 
in one of the papers a sketch of what he 


his business, showed 
said was the best way known to him for 
piping to the water gage glasses on the 
boiler. The piping, as I re- 
had three or four standard 
elbows on it. Why, in this case, would 
it not have been still better to 
avoided the elbows and used instead long 
curves in the pipe, so that it would have 
been possible at any time to free the pipe 
of sediment or obstruction by running a 
flexible rod or wire through it? 


front of a 
member it, 


have 


It must be evident to anyone who stops 
to give it a moment’s thought that in the 
particulars suggested, and in many others 
there is loud call for improvement. 
Cheapness seems to be the present most 
disgraceful feature of our piping prac- 


tice, and our complacent acceptance of 
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it seems to indicate that there is little im- 


provement in sight. If we were not so 
generally satisfied with things as tney are 


it might be better all around. 


TECUMSEH SwWIPFT. 
AAA 
A Talk on Brass Founding.* 
BY CHAS. VICKERS., 
Yellow brass is the metal generally 


used for plumbing goods, and the pat- 
terns can be carded, namely, attached to 
match plates or boards, or else “gated,” 
patterns 
are 


that is, a sufficient number of 
to fill the 
riveted or soldered to the gate, practically 


It is better to put 


standard size of flask 
foiming one pattern. 
the patterns on plates whenever it is pos- 
Bibs and 
parts, and 


sible to do so. cocks with 
their and 


other valves, the parting lines of which 


component globe 
are straight, can be all made by the match 
plate system. First-class flasks should be 
condition. 


kept in good 


Interchangeable flasks are almost a 


provided and 
ne- 
cessity on plate work, as the plate must 
fit on the pin halves of flasks, which are 
used as nowels. 

A yellow brass called dipping metal is 
generally used for chandelier castings. 
This class of work is mostly light and 
ornamental in Much of this 


work is skin dried by spraying with gaso- 


character. 


line and then burning off. There is quite 
a knack in pouring, as the metal must be 
thrown into the mold with force enough 
to run and at the same time not strain the 
casting. 

No branch of the foundry business calls 
for more individual skill on the part of 
the molder than that of machinery brass 
work. Not only must the workman be 
equally at home on floor or bench, but 
he must be prepared to turn out castings 
in a dozen different alloys, each of which 
has its peculiarities in changing 
from the liquid to the solid state. Some 
alloys, as for example phosphor bronze, 


own 


require the mold to be rammed more 
than ordinarily firm, while in the case of 
the 
exceedingly 


aluminum bronze we must go to 


other extreme and ram it 
soft, so that the mold will not resist the 
excessive contraction, otherwise the cast- 
ing will be drawn Phosphor 
bronze shrinks but little, but if poured 
too hot it will eat into a green sand mold 


this it is 


apart. 


almost like water; to 
poured cool into such molds. It 
however, be hot, provided 
mold is well coated with plumbago and 
then baked before casting. 

On small, loose jobbing work, when 


prevent 
can, 


poured the 


there are more than a dozen pieces re- 
quired, it will pay to make “set” 
as they save the time consumed in cutting 


gates, 


and slicking the gates, besides produc- 


ing cleaner castings. They are easily 
* Presented at the Cincinnati meeting (June, 
1898) of the American Foundrymen’s <Associa- 


tion, slightly condensed 
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made as follows: Make a mold, cut the 
the 


the cope and pour in tin at a low 


gate as required, leave patterns in, 
close 
so as not to injure the pat- 
Should there be 


the 


temperature, 
terns if they are wood. 
made draw 


the 


any castings previously 


patterns and substitute castings, be- 
fore closing and pouring 

In making heavy brass work it is ad 
visable, whenever the shape of the pat- 
the bot 


instance, a 


tern will permit, to pour trom 


tom exclusively. Take, for 


brass bushing weighing, over 


pounds 


in depth, 3 or 4 feet in diameter and any 


say, 500 


Suppose the pattern is 18 inches 
where irom I to 2 inches in thickness, 
and has a green sand core in the center. 
The had 
two pots, and gate at the bottom through 
When the metal 


sand core a 


casting better be 


poured with 


runner cores will im 
pinge on the 
dry core is built in to prevent scabbing 
which leads the from 
joint to the bottom ot 
about 1 


joint up, through the cope, it 


green piece Ol 
metal 
the 

diameter 


The runnet 
the 
should be 
From the 


mold 
inch in 


and 3 inches 


metal to 
A SO called 
\bout 4 


runner, 


is enlarged to between 2 


in diameter; thus we get 


feed and keep the gate solid. 


skim gate is used in pouring 


inches distant trom the atoresaid 


with its riser, another runner. cuts 


through the cope to the joint; it 1s con 


nected to the riser of the first runner by 
a horizontal channel cut in the cope 
This channel must taper from the runner 
to the nozzle It is 


paratively small at the junction with the 


riser, like a com 


riser. Here is the point where care and 


judgment must be used. If it is too 
large it will take the metal too fast, mak 
impossible to keep the pouring 
the 


If it is too small it will not take 


ing it 


head full, and scum will enter the 


casting 


metal fast enough, and the casting may 
not run, as it is poured rather cool. As 
the pots empty the stream naturally 
grows smaller; this is another point to 


be watched, or the head may sink and the 
whole of the bubbly scum be sucked into 
the mold. When the 


fully kept full this method of gating gives 


success 


head is 


castings 


1 
ciean 
In order to feed and prevent shrinking 


in the casting we have been considering 


it is prudent to put on a riser 3% inches 
in diameter. It must not be put on top 
of the casting, but about an inch away 


from it anywhere convenient, connected 


with the casting by a good, deep gate, 
filleted so as to break off hot, without 
breaking Carry the feeder up 4 
inches above the cope. When the mold 


head and the 
runner bed 
then fill up the feeder head 


is filled cover the pouring 


top of the riser with sand, 


on a weight 


Shake out while hot. break off feeder and 


runners, and scrub the casting with a 
spade. 
It is very seldom that the practical 


metal mixer gets a chance to use wholly 


The scrap brass must be 


new materials 
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used up somewhere, and it 1s generally 
cheaper than a new mixture. To use 

judiciously is where the art of metal mix 
ing comes in Che mixer must be able 


the metal in 


the different pieces of scrap 


to judge oi quality of the 


Bells, bear 


brasses and bushings are generally 


ing 
hard brass. Car brasses justly come un 


der suspiciofi; they are often made of old 


copper buttons and scrap containing 
iron. They must be used sparingly in 
finished work Valves and small red 
brass scrap are generally soit and may be 
used accordingly Soft brass may lb 
stiffened by the addition of hard scrap, 
and porosity guarded against by adding 
yellow brass scrap. Scrap metal has a 


great tendency to make dirty castings 


guard against this by cleaning the metal 


before pouring. Bring the metal trom 


the furnace hot: add the new metal mix 


ture. \iter stirring thoroughly scraps 
down the sides and bottom of the pot, in 
side, with the skimmer, which had bette 

round 
If the metal is hot 


time to repeat the 


be of five-eighth-inch iron; stir 


again and skim oft 
enough there may be 
and skimming A 


stirring surprising 


quantity of dirt is removed from the 


metal in this way. When pouring bridge 
the lip of the pot with the skimmer, hold 
back all dirt 


scaling 30 pounds each, with 


ing [he writer has made 
key heads, 
only one-sixteenth-inch stock allowed on 
both sides for finishing, out of common 
scrap, by using care as aforesaid, and not 
lost One out of sixty 


AAA 
A Large English Gas Engine Con- 


tract. 

A contract was recently awarded by the 
Main the 
don City Council for eight gas 


Drainage Committee of Lon- 


engines, 


four of them to be double cylinder en 


gines of 210 indicated horse-power each 
and four of 260 horse-power. The price 
for the lot was £10,387 ($51,935) for man 


ufacture, delive ry and erection 


AAA 


The following paragraph recently ap- 
peared in a Welsh local paper: 
Mary street, Cardiff, 
a lot of time lately by standing 


‘Tradesmen in St 
have lost 


on the edge of the pavement and express 


ing their appreciation of the borough en 
gineer’s new system of hydrostatics. Thx 
water tables are constructed on a para 
bolic plan that quietly invites the surface 
water to run up hill \s the water will 
not accept the invitation it stays still and 


stagnates, and the hydrogenated effluvia 


that march into the shops are so power- 
have to chain 


ful that the tradesmen 


everything movable to the counters, 


while their endeavors to utter remarks 
appropriate to the occasion are positively 
distressing and worse.” 


AAA 


No. 99, recently 
service at Grafton, W. Va., 


Locomotive retired 


from had an 


31-6038 


eventful history. It is one of the Ross 
Winans camel-back engines, built in 
i851. During the civil war this engine 
was one of several captured at Martins- 
burg by the Confederates, and hauled 


across the country to Staunton, Va., Col 


Thomas R. Shary 
President Garrett, of the 


\iter the war 
B. & O. road, hunted up Col. Sharp, and 


appointed him 


transportation 
in recognition of the ability displayed on 
asion It would seem that 


that ocx such 


in engine should not be reduced to scrap, 


but might better be placed where it may 
be seen by those of the present and future 
generations who are interested in the his 
tory of mechanical thi 
AAA 
In a reply by the Union Iron Works, 


of San Francisco, builders of the Oregon, 


to a congratulatory letter 


of the Navy Long the foll 
\merican cle red and 


trom 


secre tary 
owing occurs 
\merican 
lesson to 


e has offered a new 


Ider nations regarding the functions of 
shi nd are proud in the fact 
that under the most trying 


it has 


circumstances 


mor tt 


been de ated, to yi 


faction and 


approval, that ou contract 


has been well and conscientiously pet 
formed. But with all this, we believe that 
much of tl ucce i Vesse 1s based 
on their intelligent handling by thei 
skilled officers, subordinates and men, 
without which their usefulness would be 
greatly impaired, if not wholly de 
troved 
AAA 

It is announced that, as a result chietly 
of experience gained in the naval battle 
off Santiago, the plans of the three new 
battleships, which had been authorized 
by Congress, will be changed. They ars 
to be made larger and faster, and Con 


yress is to be asked to authorize the ad 
ditional expenditurs The new plans 
contemplate ships of 13,000 tons dis 
placement, 18 knots speed, and with 8 
ind 12 inch guns instead of 6 and 13 
inch, as at first intended. It is thought 
ilso that the entire bottoms of the new 
ships will be sheathed with copper, with 
a view to preventing attached marine 
growths and ling off in speed 
AAA 


report of the chief of the Bu 


reau of Industrial Statistics of Pennsy 

vania, the year 1897 seems to have tu 
nished a new record in the manutacture 
of finished forms of iron and steel. In 
Pennsylvania alone 4,714,333 net tons of 
steel were rolled The average value pel 


ton of the output in 1896 was $31.08; in 


1897 it was $26.28, a shrinkage of 17 per 


The 


56,702, an 


cent number of employed was 


increase of 3,129. The average 
of days worked 269, an in 
Phe 


for the year, skilled and unskilled labor, 


number was 


crease of 18 day average earnings 


was $468.73, an increase of $23.84 
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Some Bicycle Experience. 


There is some reason for the belief that 
the has been seriously 
crippled by its prosperity. The 
business is to-day in a condition which is 
anything but and this un- 
satisfactory state of affairs is undoubtedly 
due primarily to the fact that the desire 
of nearly everybody to own a wheel en- 
abled the comparatively few manufactur- 
ers who were at first in the 
get prices out of all proportion to the 
cost of production, and thus tempt every- 


bicycle business 


own 


satisfactory, 


business to 


body into the business. 

Several years ago, when wheels were 
listed at $150, there was talk of a com- 
bination. An expert examined the busi- 
ness of several establishments with a view 


to organizing a combination, and in one 


case advised the directorate of a leading 
concern to reduce its price to $75. They 
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regarded him as a fit subject for an idi- 
asylum, said that a_ sufficient 
answer to such a wild idea 
found in the simple fact that at $150 they 
were unable to keep up with their orders. 
to the 
however, seemed impressed, 
the expert stated that his 
based upon the facts that $7 
leave a good fair margin of profit, 
that if wheels were so listed by the lead- 
then in the business, it 
bicycle factory 


otic and 


was to be 


In answer questions of one di- 


rector, who, 
advice 
would 
and 


Was 


5 list 


companies 
prevent a 
started at every crossroads in the coun- 
try, and avoid a crash which he thought 
was almost sure to He took the 
view that a manufacturer looking for a 


ing 


would being 


come. 


permanent business should not exact 
more than a reasonable and fair profit; 
to do more than that was to invite dis- 


aster by stimulating extraordinary com- 
petition. 

Events have that this 
was not so very wild as he was then con- 
sidered to be. The cycling journals at- 
tempted to throw a halo around the art 
of making wheels, and told us, with much 
that prices 
ought to be: that 
was 


proven expert 


were as low as 
the 


tremendous—far 


persistence, 
they 
“very fine 
beyond anything conceived of by those 


cost of such 


we ork” 


who had not tried it. Some riders be- 
lieved this, but no one well informed in 
mechanical matters did so, and people 


continued to invest their money in new 
factories, until it is now apparent there 
far too of them. It is a case 
vaulting ambition hath over- 
leaped itself, and it remains to be 
whether or not the 
be made in the coming industry 
ing easy to 
that, as the 
buying and maintaining horses in a city, 
is far cheaper, 


are many 
in which 
seen 
mistake is to 
of mak- 
show 


loss. of 


same 


auto-vehicles. It is 
compared with 
a motor driven 
even at a price which is far beyond what 
the cost of production will warrant. But 
while it will induce a 


carriage 


this consideration, 
purchaser to lay down his money so long 
will have no dis- 
those who 
motor carriage 


can do no better, 
effect upon 
invest in new 


as he 
couraging 
money to 
factories. 


have 


Experience is a great teacher, 


but its lessons must be heeded order 
to get any benefit from them. 
AAA 
Questions and Answers. 

Name and address of writer must accompany 
every question. Questions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer by mail. 

(85) B. D. S., Saginaw, Mich., has a 


wheel with a steel tire of the 
dimensions: Outside diameter, 
bore of tire, 64% inches; face 
inches; speed, 500 revolutions 
per minute; weight of tire, 300 pounds. 
He desires to know (1) what would be 
the strain and expansion of this tire due 
to the centrifugal force. A.—By refer- 
ring to No. 73 of this column in the issue 
of July 7 you will see that the formula 


cast iron 
following 
66 inches; 
of tire, 7 


.trifugal force is trifling, 
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for the strain on the cross section of a 
wheel rim due to centrifugal force is 
: W v? 


202.319 


in which 

F = total strain on the cross section; 

W = weight of rim in pounds; 

v=mean velocity of rim in 
per second; 


feet per 


R= mean radius of rim in feet. 
The values of these quantities in this 
case are 
Y= 300; 
v= 142.4 
i = 295. 


Substituting gives 

300 x 20277 
202.319 x 2.72 
11,050 pounds. 


F 


The cross section of the tire is 7& 1% 
8.75 square inches, giving 
11050 
= 1203 
8.75 


pounds strain per square inch. 
A steel bar I square inch in cross sec- 
I 


th part of its 
0,000,000 


tion will stretch 


length for each pound of load applied. 


Hence this tire will stretch circumferen- 
tially, when loaded with 1,263 pounds 
per square inch 
I 1263 
1263 *_ ths 
30,000,000 30,000,000 
of its length, and since its length 205 
inches the total stretch will be 
126 205 ; 
3 ? — .00716 inch. 
30,000,000 
This stretch being circumferential the 
increase in diameter will be 
-00716 j 
at .0023 inch, 
3-1416 
(2) What will be the expansion if the 
tire is heated 100° Fahr. by friction? 
A.—The coefficient of expansion for 


steel is about .o000065. Multiplying this 
by the circumferential length and by the 
number of degrees increase of tempera- 


ture gives 
205 X 100 & .0000065 = .133 inch. 

The increase in diameter due to this 
increase of length is 

ca F 

33 042 inch. 

3.1410 

You will see that the effect of the cen- 


both as regards 


strain and stretch, but that the expan- 
sion due to heat is more serious. 
Both these actions take place on the 


wheel center as well as the tire, and par- 
tially neutralize the effects on the tire. 
Cast iron (contrary to the usual belief) 
stretches more than steel with a given 
load, and if the spokes could be ignored 
the fit would get tighter with increase of 
speed. The heat would also penetrate to 
the wheel center and so expand it. If 
your tire is shrunk on with the allow- 
ance specified by the American Railway 
Master Mechanics’ Association—.o7 inch 
for this diameter—we should expect the 
wheel to be safe in all respects. 

(86) W. V. D., Melbourne, Australia, 
asks (1) What is the rule for determining 
the capacity of an air receiver to suit a 
compressing plant of given size? A.—A 
common size of air receiver for rock drill 
plants is 4 feet diameter by 5 feet long, 
giving 188 cubic feet capacity. This size 
of receiver is suitable for about 15 drills, 
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which at 70 cubic teet each consume 


1,050 cubic feet of free air per minute, 
ISS .18, so that the volume of the re 
1050 

ceiver is a little less than the displace 
ment of the air compressor piston dur 
ing eleven seconds of time This seems 


very small, but it serves to emphasize 
the fact that it is impracticable 
ceiver to do much more than provide fo1 
momentary fluctuations in demand \s 
a reservoir of power its capacity 1s and 
must be small. (2) What proportion ex 


for a re 


ists between the tree air capacity of air 
compressors and the water necessary for 
the cylinder jackets? A.—There is no 
rule. In the test of a compound com 
pressor published in our issue of April 


16, 1896, one pound of water was supplied 


to each 11 cubic feet of free air. This 
water was put through the two jackets 
and the intercooler in succession, and 
the rise in temperature was 4° Fahr. in 
the low pressure jacket, 3° in the high 
pressure jacket and 150° in the inter 


cooler. So far as the jackets alone are 
concerned, one-half or even one-third the 
quantity of water would have made no 
material difference in the performance oi 
the machine. The jacket water 
little more than keep the machine cool 

as an economic factor its value is very 
small. (3) What is the rule for the vol 
ume of the intercooler to avoid excessive 
variation of pressure? A.—There is no 
reason why the rules for compound en 
gine receivers should not give sufficient 
volume. In point of fact, however, with 
the duplex type of compound compressor 
and the arch type of intercooler, if the 


does 


air is placed outside the pipes, as it 
should be, the volume will usually be 
ample without special attention. (4) 


What is the rule for the proportions of 
the cooling surface of the intercooler? 
A.—There are but few published data on 
this subject. The compressor above re 
ferred to had 1 square foot to each 10% 
cubic feet of free air passed per minute 
during the test, and the air left the inter 
cooler 20° warmer than the leaving wa- 
ter. This result is scarcely satisfactory 
We consider that the allowance of sur 
face is, however, ample if the arrange- 
ment is correct. With the arch tvpe of 
intercooler having the air outside the 
tubes, fitted with partition plates to com- 
pel the air to cross and recross the tubes, 
and with the air and water passing 
through in opposite directions, the pro- 
portions named should give goed re- 
sults. (5) How is the quantity of water 
necessary for the intercooler calculated? 
\.—As stated in reply to (2) the water 
passed in the test referred to was one 
pound to each 11 cubic feet of free air, 
and the rise in temperature of the water 
in passing through the intercooler was 
15° Fahr. This is probably as small an 
amount of water as should be provided 
The following additional data obtained 
from that test are useful for determina 
tions of this kind. Of the heat produced 
in the low pressure cylinder, 14 per cent 
was absorbed by the jacket, and of that 
produced in the high pressure cylinder. 
15.6 per cent. These figures were, how 
ever, obtained at only 52.2 revolutions 
per minute—much below the normal 
working speed. The amount of heat ab 
sorbed by the jackets would probably bx 
not far from constant at different speeds 
and of course the percentage so absorbed 
would diminish with the speed Of 
course, too, the heat absorbed by the 
iackets of a compound compressor 


would be greater than in those of a sim- 
ple machine 
the low pressure jacket was at the 


The absorption of heat by 
rate of 
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28 B. T. U. per square foot per minute, 
by the high pressure jacket 30, and by 


the intercooler 14.8 rhe apparent su- 
perior ethciency of the jacket over the 
intercooler suriaces was probably due to 
the greater average difference of tem- 
perature between the air and water, al 


though in view of the fact that the hot 
air is presented to the jacket surtaces 
but one-half the time, so great a differ- 
ence in this respect would not be ex- 
pected. 
AAA 
Coal in Naval Warfare—Its Im- 
portance on Board Ship. 

Ni t to the ( who ma deri 
naval vessel, coal is the most import 
thing she carries. Without it she is ] 
less and useless, and many an anxiou 


time is experienced when figuring the re 


} 


the estimated 
the 
point or a coaling sti 


| 
the rate of coal 


between 
the 


lation amount of 


bunkers, distance to the 


al in 


objective ition and 


consumption at the de 


the 


found to be totally 


sired speed, and orders as to speed 
are sometimes 
the 


\ writer who has evidently seen some 


incon 
sistent with coal supply 

thing of such matters gives an 
‘The Sun.” He 
Coal is the 
It is the 
fore and aft. 


interesting 


account in Says 


bugbear of modern ships 


of war. cause of ceaseless bother 


Coal gets the nerves of fleet 


commanders, ship commanders, chief and 


assistant engineers on edge for long 
cruises at a stretch. Coal, which also 
means coaling, causes more desertions 


from the navy than any other feature o1 
the The 

coaling aboard men-of-war of to 
When the potency of coa 


service growls over coal and 


day are 
never ending 
for rendering chief engineers half insane 


is considered it is no wonder that so 
many of them go to pieces physically and 
are forced to retire when they ought to be 


in their prime of usefulness 


Ever since men-of-war were first driven 
by steam the world’s navies have been 
experimenting with coal. The results of 
their experiments up to the present time. 
7s most of the chief engineers confess 
may be represented by naught The 
steaming radius of a ton of coal, the 
weight of a ton of coal’s smoke, the 
weight of a ton of coal’s refuse, the pre 
portionate amount of clinker in cach and 


all of 


the number « 


the world’s brands of steaming coal, 


pounds of steam made i 


t given time by each and all of the world’s 
brands of steaming coal—these 


similar character are the 


solu 


and about 


orty others of 


minor problems that come in for 


tion after the chief problem of getting 


tboard enough coal to drive 


ship a 


stance 1S S¢ lved Phese art 


specified di 


the pencil! ind pad puzzles conduce 
so to the 


nto neurasthenic 


conversion of naval engineers 


wrecl 


The big problem of course is the con 
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erly inexplicable tashion ot 
working its way the furnaces, of 
sneaking out bunkers and of smashing 
the calculation slates of skippers and et 
gineers to smithereens. Many an im 
.* ii-p e! | \ 
gets himsel dragged p t tl ist 
plain to his skipper and chiet engines 
absence « ( MK t ce 
oug S nou bunke 
coal he Cl peell wi n 
sn there the same 
( p CT be« \ ( if 
ving ( ‘ thie inde 
S TOS I I \\ ( 
msumption calcu S| ed 
S way the t \ 
I me he line Ss nat i | s pp 
ivs the chic ngineer hasn't properly 
developed bump economy Che chie 
savs the men have sneaked the coal int 
the furnaces The me iv the co 
ood and bur like dry hemp. And 
the coal goes right ising itself up 
Witc ed 
Chief engineers know, « ( ‘ u 
how much coal the bunkers of their ships 
will hold, to a pound—in cubic measure 
ment—but figures lie with reterencs 
coal. When chief midway on a cruise 
wants to know how much coal he ha 
used and how much he still has on hand 


he never simply subtracts the amount 
used, according to the log, from the 
imount taken aboard at the outset of the 
ruise He knows that if he does th 
he'll probably get his ship into the troug] 
of the sea 400 or 500 miles from land 


vithout a pound of coal left to move het 


nto port. He first sends his yeoman, a 


hief petty officer, into the bunkers to do 


some figuring He discounts the yeo 
man's report through his knowledge that 
yeomen are optimists and therefore 


likely to tack on a good many more tons 


than the bunkers contain 
\fter the yeoman has washed up and 
made his pen and pencil sketch of the 


’ 


bunkers, with the figured amount of coal 
chiet sends 
the 


amount of 


remaining in each of them, the 
his cadet engineers through 


the 


one ot 


bunkers for a report on 


coal remaining on hand. The cadet engi- 
neer does some fancy figuring, making 
his calculations as abstruse as possible for 
the greater effect of them, and then the 
hief has one of the assistant engineer 


undertake the murky. smutty trip through 


the bunkers The assistant engineer 
figures occasionally get within 100 to1 
» of the figure pre ented by the veo 
n and the cadet engineet Finally the 
ef assumes the blue jumpe ind blou 
himself and makes the bunker cruise. II: 
\ emerges tron the bunker wit t 
rhe omy cye ind W tl his cf nfidence 
the three a ent throug] P 
nkers quite ttered, and he generally 
ri tor ] iptain abin ind 
neces that the speed of the ship 
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responsible for the ship’s running out of 
coal in midocean. 

The perturbation oi the chief engineer 
under these circumstances usually works 
on the feelings of one of the old machin- 
ists at the throttle. These old machinists 
are practical, experienced men, who don’t 
know much about figures and have no 
sort of reverence for cubic measurement. 
One of them goes through the bunkers, 
sizes up the amount of coal remaining in 
each of them by the simple eye method, 
which is the evolution of experience, and 
makes a report on the amount of coal on 
hand that in 
proved at the end of the cruise correct al- 
to the ton. Thus the trouble over 
the coal in the bunkers is never at an end. 

If the chief engineer’s trouble over the 
question of coal consumed and on hand 
were the end of the problem it would not 
be so bad, but the number of reports he is 
the Bureau of 
Steam Engineering on each cargo oi coal 
is appalling. He tabulate for 
the Bureau of Steam Engineering the ex- 


nine cases out of ten is 


most 


compelled to make to 


has to 


act amount of coal, to a half bushel, used 
daily for driving ship, for working the 
ventilating engines, for working the flush- 
mg pumps, for working the dynamos, for 
heat, the ice 
machines, for operating the condensers, 


furnishing for running 
for doing all of the things aboard a mod- 
ern man-of-war that steam is employed 
for. He must see to it that every pound 
of refuse from the coal used on a cruise is 
measured and weighed and report on it. 
He must have the clinker assorted from 
the refuse, have it weighed and report on 
it. He must note the color of the coal’s 
smoke and report on it at varying degrees 
of density. He must, in general, note the 
conduct and morale of all the coal con- 
sumed on his ship and report on it. No 
wonder that chief engineers on shore duty 
always look away when they pass a coal- 
yard 


AAA 
Our Export Trade. 


The commercial relations of the United 


States are undergoing a marked and 
significant change, which may be said to 
have proceeded during the past twelve 
The 
United States is no longer the “granary 


While its export 


months at an accelerated pace. 


of the world” merely. 
of agricultural products hasincreased to 
a remarkable extent during the past year. 
its sales abroad of manufactured goods 
have continued to extend with a facility 
and promptitude of results which have 
excited the serious concern of countries 
that, for generations, had not only con 
trolled their but had 
practically monopolized certain lines of 
When it is 


sidered that this result has been reached 


home markets, 


trade in other lands con 
with comparative ease, in spite of added 
impediments to United States exports in 
the form of 


kinds, and notwithstanding the fact that 


discriminations of various 


AMERICAN MACHINIST 
organizcd efiort to reach foreign mar- 
kets for our manufactures is as yet in 
its infancy, the ability of the United 
States to compete successfully with tiie 
most advanced industrial nations in any 
part of the world, as well as with those 
can no 

The 


reports of consular officers present many 


nations in their home markets, 


longer be seriously questioned 
striking evidences of the increasing popu- 
United States 
especially iron and steel labor saving ma 
chinery and tools, electrical supplies, lo- 
notwith 


larity oi manulactures, 


comotives, bicycles, etc., and 
standing the enormous gain in export ol 
agricultural amounting to 
nearly $74,000,000 for the eight months 
1898, 
same period of 


products, 


ended as compared 


the 


February 28, 
the 
fiscal year, the percentage of exports of 
with the total 
exports shows a decline of but 1.52 per 
During the eight months of the 
1898 there 

exports of 


with previous 


manuifactures as compared 


cent. 


fiscal was, in fact, an 
increase in 
amounting to $6,474,245 


The secret of the steady advance ol 


year 
manufactures 


United States goods in popular apprecia- 
tion wherever they are introduced is to 
be found in their superior excellence at 
little, 11 the 
consumer. The only thing lacking to en 


any, difference of cost to 
hance their acceptability would seem to 
be the special adaptation of the styles 
and patterns to the local requirements of 
Until quite recently 
it was a common impression in foreign 
countries, as well as in the United States, 
that the higher wages paid in the latter 


a particular market. 


would always operate to the disadvan- 
tage of our exporters in the competition 
for the manufactured 
abroad. Actual trial, however, seems to 


sale of goods 
have proved that, owing to the greater 
producing capacity of the average Ameri- 
can operative with the aid of labor-sav- 
United 
States goods in many lines of manufac- 
ture is lower than that of similar products 
in European that the 
American enabled to 
meet his foreign rival on more nearly 


ing machinery, the real cost of 


countries, and 


exporter is thus 
equal terms or even undersell him. 

It is frequently asserted of particular 
the United States that the 
factories working at full ca 


industries in 
output of 
pacity is much greater than the domestic 
market can possibly consume, and_ it 
seems to be conceded that every year we 
shall be confronted with an increasing 
surplus of manufactured goods for sale 
in foreign markets if American operatives 
and artisans are to be kept employed the 
year round. The enlargement of foreign 
consumption of the products of our mills 
and workshops has, therefore, become a 
serious problem of statesmanship as well 
as of commerce, and this fact is evidenced 
in the 


reciprocal agreements with various na- 


steps being taken to negotiate 


tions, as well as in the important efforts 


being made by such organized trade 
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bodies as the chambers of commerce oi 
great export centers, the National Asso- 
Manufacturers, the Phila 
delphia Commercial Museum, the export 


ciation of 


associations of New York, and other like 


organizations, to open new channels ol 
trade as well as to improve the old ones 
A practical advance in this direction ot 
special significance is the recent establish- 
the National Association oi 
Manufacturers, at the capital 
Venezuela, of a warehouse for samples ot 
United States goods. The Philadelphia 
Museum has already accomplished great 


ment by 
city ol 


good in its efforts to inform our manu 
trade 
conditions in foreign countries, and to in 


facturers and exporters of actual 
struct the latter as to the special merits 
of American goods. In all such enter 
the the 
diplomatic representatives and consular 
the United States is 
given, and substantial improvement, un 
der special instructions of the State De- 
partment, it is believed, has been effected 
in the character as well as in the volume 


prises zealous co-operation of 


officers of freel) 


of information which is constantly being 
obtained from these sources for the bene 
fit of American industries and trade 
a Paw} 
Washington, D. C 


AAA 


Visit of Engineers to the Westing- 
house Works. 


Among the great workshops and the 
model shops of the United States are the 
the Machine 
Company and the Westinghouse Manu 
East Pittsburg, 
Pa., which were visited by an invited com- 


works of Westinghouse 


facturing Company at 
pany of prominent engineers and others 
July 30. The 
occasion of the gathering was an exhibi- 


interested on immediate 


tion of three 2,500 horse power elec- 


direct connected to 


horse-power 


trical generators, 


three 2,500 engines built 
the Sup- 
ply Company, of London, the greatest 


electric 


for Metropaqlitan Electric 


lighting company in Europe. 
While the sending of electrical apparatus 
to England is no new thing the sending 


The 


London company to which these engines 


of engines also is worthy of note. 
generators are consigned is plan 
stations and 
and it is likely that 


and 


ing new. central newly 
equipping old ones, 
the Westinghouse 
called to supply much of the new plant 

The the 


afforded an opportunity of inspecting the 


Company will be 


visitors to works were also 


gas engine department, which is turn- 


ing out engines from 10 to 200 brake 


horse-power in great numbers. The en- 
gines are especially adapted to electric 
These 
use a modification of the Beau de Rochas 
cycle, the the 
head of the cylinder before igniting it, 
govern so satisfactorily that the company 
built 


lighting service. engines, which 


compressing charge in 


has many direct connected rigs. 
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which give perfectly steady lights. The 
company has built an engine of this 
type of 650 brake horse-power. This en- 


gine has three cylinders 25x30 inches and 
runs at 145 revolutions per minute. It 
produces a brake horse-power (presum- 
ably per hour) with a consumption of I1 
feet of natural gas. 

Another 
the 
was 


interesting exhibit to 
the 


Parson’s 


most 
attention of visitors 
that of the 


being manufactured. 


which 
called 
turbine, 
was 


was 
steam 
One 
200 horse-power 
alternating current generator. The speed 
of the engine spindle was 4.700 revolu- 
tions per minute 


now 


shown driving a 


AAA 


The Brainard Milling Machine Com- 


pany’s Fire. 


Editor 

The 
gust 4 
on the 24th ult. conveys a wrong impres- 


\merican Machinist: 
notice in your publication of Au- 
in regard to the fire at our works 


sion, when saying that the plant was de 
stroyed. Our wooden shops were seri 
ously damaged, together with a lot of 
machinery, but our brick shops, which 
half 


have continued running without interrup- 


will accommodate over our force, 


tion, our boilers and four steam engines 
being uninjured. 

As we have an ample stock of most of 
the sizes of our machines, which, being 
in the storehouse, were uninjured, we are 
customers with but 


ior 


able to care 
little delay. 


our 


Yours truly, 
BRAINARD MILLING MACHINE COMPANY 
Hyde Park, Mass 


AAA 


Technical Publications. 


TEMPERATURE ENTROPY CHART. 11% x 
18inches. By Captain Sankey. Albert Frost 
& Sons, Rugby, England. Price 3 shillings 
This chart is based on the water line 
and saturated 
Mr. J. 
“The 


periments.”’ 


steam line described by 
Macfarlane Gray in his paper on 
Rationalization of Regnault’s Ex 


The 
graphic form all the physical properties 


chart embraces in 
of steam used in thermodynamics from 
Fahr., 
modynamic problems can be solved and 
the 
steam engine plotted from the indicator 


100° to 400 and by its help ther- 


temperature entropy diagram of a 


diagram 
the B. F. 
Mass., a 
pamphlet giving an abstract of a lecture 
delivered at 


We have 
Sturtevant 


received from 


Company, Boston, 


Cornell University recently 


by W. B. Snow, of the engineering staff 
of the above named company We 
understand that this pamphlet is sent 


gratuitously to any address 
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Personal. 
Chief Engineer George \VW. Baird, U 
S. N., has been ordered to continue his 
present duties as superintendent of the 


State War and Navy Department build 
ings in Washington, for one year 

Mr. Dates, 
perintendent of the Detroit (Mich.) Brass 
& Iron Novelty Company, has resigned 


Thomas L formerly su- 


to become superintendent of the Gardiner 
Elevator Company, of the same city 

Mr. D. H. MacDonald, 
chief draftsman of the Providence Steam 


for six years 
Engine Company, has accepted the posi- 
tion of general foreman of the machine 
the Ordnance 
Company, Lynn, Mass. 


Mr. W. 


foreman of machine 


department of American 


Lake, formerly general 
department, 
foreman of 


Geo. 
has 
the 
Lynn 


been appointed general 


American Ordnance Company's 
shops, the title of superintendent having 


been abolished, and that of general fore 


man substituted therefor 
AAA 
lin, although a metal in common use, 
is sparingly distributed over the eartl 


The known gold fields of the world cover 


more than 1,500,000 square miles, whil 


the tin fields have considerably less than 


I per cent. of that area, or 12,500 square 
miles \frica has no known tin mine 
North America has no paying mine, 
South America has but one tin field, and 
\ustralasia contributes but 6,000 tons a 
year 
AAA 
A by-product of one of the modern 


processes is corn oil. In the manufactur: 


of glucose it is necessary first to extract 
the germ of the corn, and this has here 


tofore been wasted In Chicago a com 


pany now ships 350 barrels of corn oi 


per day extracted from the germs by 


pressure, just as linseed oil is obtained 


The oil, shipped in second-hand barrels, 


mostly goes to England for soap mak 


ing, and rated at 3 cents per pound, is 
also used for cheap paints and is quick 
drying 

AAA 


A handy rule for approximately esti 
the 


simply to square 


mating weight of water in a pipe is 
inches, 


the 


the diameter in 


and the result will be the weight of 


water in pounds for each yard of pipe 


This rule is, of course, also applicable to 
circular tanks or cisterns if vertical. Thus 
the weight of water in a cistern 10 feet 
diameter and with the water 8 feet deep, 


will be 120° & 2 2s 34.400 pounds, 


which result is about 5 per cent. less than 


water at 60° Fahr., 
than the 


this character could 


the actual weight for 
but 3 


212 


per cent. more weight at 


As no rule of 


be correct for more than one tempera- 


ture, the rule is well worth a place in the 


engineer's handy book 
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Commercial Review. 


NEW YORK, SATURDAY EVENING, Aug. 6 


THE MACHINE TOOL MARKET 

We are contemplating the offer of 

ward to anybody who can give us th 

me of a machine tool building shop 
that is not crowded with work. We have 
not lately heard of any such, nor have we 
heard of anyone who has heard. The 
out of town shops whose tools are sold 


through local offices are pronounced by 
those conversant with their affairs as hard 
at work. In Cincinnati everyone is busy 

being cited as 
Milling Machine 
Company, G. A. Gray Planer Company 
Bradford Mill Bickford Drill 


& Tool Company, R. K. Le Blond, ete 


the following concerns 


examples: Cincinnati 


Company, 


The Lodge & Shipley Machine Tool 
Company, if our understanding of a re 
port is the correct one, has now on hand 
orders amounting to 60 per cent. mor 
than in any past year. Other Ohio con 
erns are very busy, to wit., the Spring 
field Machine Tool Company, the Mor 
gan Engineering Company, the Ohi 
Machine Tool Company, the Niles Tool 
Works, which is rumored to have order 


now on hand amounting to a particular 
figure not far short of a million dol 
lars. Nor is the activity limited to the 
West. Brown & Sharpe Company, Pratt 


& Smitl 
W orcestel 


lines at 


Beaman 
| he 


some 


& Whitney Company, 


ill are hard at 


work 

manufacturers are so, in 
In that town Prentice Brothers 
Reed Company, Powell Planer 


and J. E. Snyder are favor 


least 
F, E 


Company 


the 


ably commented upon. In or near New 
York certain large concerns are well 
filled with orders In Philade Iphia Be 

ment, Miles & Co. are said to be sold 
four or five months ahead They are 
now running their Twenty-fourth and 
Wood street plant which has not been 


n operation before for several years 


Because the above names are reported it 
must not be erred th other ire not 
doing equally well 

The features of the machine tool mar 


et is observed in New York = sal 
fices, are as follow July trade w 
ot particularly active but some cor 
erns speak of it in very favorable term 
ll things considered From the latte 
part of that month, however, there h 
been an improvement in tone whicl 
widespread to be very encouraging 
Phe prospects of peace may have influ 
enced it somewhat, although the actual 
peace neg tiation are of too recent dati 
to be credited wit t entirely Unques 
tionably the outlook is far brighter than 
it was at this time last year 

\ considerable number of the machine 
tools being made in this country are, ot 


course, for export. Certain shops art 


mentioned in which they amount to 75 
per cent. of the output \t home a por- 
tion of the sales are for Governmental 
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purposes. In addition to metal working 
machinery some tool] builders are execut- 
ing gun carriage contracts. But withal 
fair residuum of 
The 


metal working machinery, which we give 


there must be a very 


regular domestic trade. exports of 


under a separate sub-heading, made for 
the fiscal year ending June 30 a total of 
$4,618,083. This is commented upon by 
ellers as a small showing, in view of the 
known strength of the export movement, 
the 


It is argued that, 


and it is even questioned whether 


statistics are complete 
considering $1,000 worth to be the annual 
production of a workman, at 1892 figures, 
something for the 


and allowing present 


decrease in prices, this would represent 


the production of hardly 6,000 men. 
Schuchardt & Schutte alone are said to 
sell $2,000,000 worth of American ma 


chines in a year, and one American com 
pany is stated to have sold over $600,000 
worth of tools during the fiscal year just 
closed through its own London and Ber 
lin offices, though, indeed, they are not all 
shipped. Perhaps the explanation of the 
matter is that a few concerns have rela 
tively a monopoly of the export busi- 
ness and that home trade is a more im- 
portant factor in keeping the shops busy 
than it is given credit for. 


The Continental bicycle machinery 
trade, like the American and the Eng- 
lish, has had its day. French manufac 


turers of the wheels are undergoing a 
The 
one prominent French manufacturer not 
America suffering 


depression. name is mentioned of 


unknown in who is 
keenly. 

Heavy tools are comparatively scarce. 
One company reports a great demand for 
boring mills of from 8 to 10 feet, and 
another, which perhaps has more influ- 
ence in fixing the prices of boring mills 
than any other concern, has stiffened the 
Light tools are not, 
in most quarters, hard to come by, yet 


rates considerably. 


one important company, which sells some 
tools of other makes as well as its own, 
finds it difficult to obtain sufficiently early 
deliveries on 14 to 20 inch lathes and 
standard shapers. 

Suilders of large tools who cater to 
the railroads report that these are now 
true of the 
Eastern roads, but the Grangers, such as 
the Chicago & Northwestern, the Mil- 
waukee & St. Paul, the Rock Island and 
the Atchison are reported to be purchas- 
ing right and left all kinds of supplies, 
and 


buying little. This may be 


including iron wood working ma- 


chinery. Recent rains, which are said to 


have improved crops 30 per cent., will 
have an important bearing upon this de 
partment of the market. 

Several tool sellers in this vicinity are 
figuring upon machinery to equip a shop 
for a railroad in Ecuador. Some $15,000 
worth of machines are required, includ- 
ing large car wheel lathes, hydraulic car 
wheel presses, several car wheel borers, 
Tool 


tenoning machinery, etc. builders 
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might profitably keep watch of a 
road which is about to be constructed in 
Hayti, from Cape Haytien to La Grande- 
Nord. 

Some electrical shops are among thos« 
buying tools in this market. The Sprague 
Electric Company has been making pur- 


new 


Riviere du 


chases extending over a period of several 
months and distributed among a 
of tool builders. 

The Springfield Machine Tool 
“Our new building, 60x175 


number 


Com 
pany writes: 
feet, is approaching completion, which, 
as soon as finished, will be occupied and 
used as a foundry, and all the machinery 
in same will be run by electricity, namely: 
Che 
and coke) and the rattlers. As 
ready for operation we shall use our pres 


blowers, elevator (for lifting iron 


soon as 


ent foundry, brick building and frame ad 
dition for machine shop purposes, and 
the erecting floor will be used for addi 
tional machinery.” 

A concern having offices in New York 
lately received from Copenhagen an or- 
der for upward of $10,000 worth of iron 
working and other machinery. One firm 
was expecting to ship this week $20,000 
worth of machine tools to Hull for re- 
shipment to Russia. A consignment of 
$15,000 worth has just started for Lon- 
don. An order has just been received in 
this city from Genoa for three large metal 
working machines, besides some elec 
trical supplies. Some that the 
Italian market does not receive the culti- 


believe 


vation it deserves. 
EXPORTS OF MACHINERY FOR THE FISCAL 
YEAR ENDING JUNE 30. 
According to the “Monthly Summary 
of Finance and Commerce,” exports of 
metal-working machinery for the month 
of June, 1898, amounted to $453,752, and 
for the fiscal year ending with June $4.- 
618,683. The figures for May have pre- 
viously reported $461,758 Elec- 
trical machinery exports were: For June, 
$169,258: for the fiscal year, $2,052,564: 
for May, $180,494. Pumps and pumping 
For June, $187,908; for the 
for May, $167,302 
For June, $62,852; 
for May, $110,662. 


machinery 


been 


machinery: 
year, $2,023,034: 
Shoe machinery: 

the year, $895,788: 


for 


Exports of other lines of 
which, having been separately classified 
for a longer time, permit of a more ex 
tended comparison, included: Locomo- 
tive engines for June, 18908, 49 in num- 
ber, valued at $454,054: June, 1897, 19, 
at $166,483: May, 1808, 53. at $446.583: 
the fiscal year ending June, 1808, 468, at 
$3,883.719; fiscal year ending June, 1897. 
338, at $3,225,831. The figures upon sta 
For June, 1808, 43 
in number, at $21,553; June 1897, 41, at 
$27,766; May, 1808, 47. at $21.550: 
vear ending June, 1808, 565, at $308.570: 
423, at 
Upon boilers and parts of en- 
1808, $47,- 


tionary engines were: 
fiscal 


fiscal year ending June, 1807, 


$323.438. 
gines they were: For June, 
441; June, 1897, $36,481: May 1808, $153.- 
1898, $927.- 


641; fiscal year ending June, 
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552; fiscal year ending June, 1897, $671,- 
go1. Upon and parts 
thereof they were: 1898, $56,- 


printing presses 
For June, 


497; June, 1897, $56,257: May, 18908, $55.- 
073; fiscal year ending June, 1808, $874,- 
515; fiscal year ending June, 1897, $6409,- 
710. 


TOOLS WANTED BY THE GOVERNMENT 
Proposals will, until August 23, be re- 
ceived by the and 
Accounts, Washington, to furnish for the 
island, Pa., 


One horizontal bend- 


3ureau of Supplies 


navy yard, League the fol 
lowing machinery: 


ing rolls, one plate-planing machine, one 


garboard strake bending machine, one 
single punch, two combined punching 
and shearing machines, one horizontal 
punch and_ straightener, one 48-inch 
triple geared engine lathe, one 37-inch 
vertical boring and turning mill, one 
1,500 pound steam drop hammer, one 
bar-iron single shearing machine, one 
double bolt cutter, two angle punches, 


one bolt heading machine, one horizontal 
boring machine, one improved combina- 
tion saw and dado machine. two portable 

deck planing one 
shear, four radial countersinking 


10-inch machines, 
single 
machines with radial arm, consisting of 
two channel beams projecting 15 feet 6 
inches from upright; four portable drills, 
two top braced cranes, six self-contained 
cranes for punching and shearing ma- 
chines, one bevel band sawing machine, 
portable drill, 
zontal with 


doors 100 


two. hori- 
front and 
horse-power, 


one electrical 


tubular boilers 
complete, 
automatic, double valve, slow speed, cut- 
off engine; one duplex boiler feed pump, 
water heater 
jector, engine foundations, 
one horizontal return tubular boiler. 

The Yards Docks in- 
vites coal storage pockets 


one 


feed one in 


boiler 


one closed 


and 
Bureau of and 
estimates on 
or sheds and coal handling machinery, 
to be erected at the New 
station. The appropriation available is 
$200,000. Bids will be opened August 31. 

Capt. S. E. Blunt, commanding the 
Rock Island Navy Yard, asks for bids 
upon some ordnance supplies. including 
a lot of files. They opened 
August 31. 

A certain typewriter company, in this 


London naval 


will be 


city, is said to be so busy that it has had 


to refuse some Government orders 
PITTSBURG REPORT 


The striking feature of the in- 


dustrial trade is the large number of new 


most 


concerns entering into business life and 
the extension and improvements of many 
fought the dull 
saved sufficient money to enable them to 
into the Pitts 
and vicinity many of the large con 


who have season and 


look farther future In 
burg 
cerns are contemplating the erecting of 
additions to their plants. One case is 
that of the Leechburg Foundry & Ma- 
chine Company, which intends removing 
its mills from Leechburg to Homestead, 


where a plant for the manufacture of all 
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will be 
to 
iron and 


A de- 


will 


kinds of rolls, 
built. It is 
into the 


ingot molds, etc 


also the intention enter 


inanufacture of cast 


machine molded gears 


cast steel 
making steel 
The Monessen Foundry 


started 


partment lor castings 
also be erected 


& Machine 


new 


work 
the 
the manufacture 


has 


Company 


on a plant at Monessen, on 


Monongahela River, for 


of all kinds of tin plate machinery \ 
bronze foundry is being erected in Alle 
gheny by Joshua Rhodes and a number 


of other capitalists 


The raw iron market continues in the 
same way as hitherto. The demand has 
not increased any, but there appears to 


be a better feeling among the manutac 
turers of pig iron, and this generally leads 
on to a slightly firmer rate for the ma- 
terial. Several of the manufacturers ex 
press the belief that just as soon as the 
war is definitely settled and peace terms 
take 
degree of activity that will be most sur- 
prising. In Pittsburg the Valley manu 
facturers asked $10.50 for Bessemer, but 


made known business will on a 


finding they could sell little at that figure 
the and 
for months’ 


$10 
de- 


Foundry irons are keeping rather 


shaded price, now demand 


(a $10.25 several future 
livery. 
quiet, but it is expected that concessions 
in some line or other will be made soon, 
and the market will then take on a more 
lively appearance. 
have not changed for some time 
of 


fairly 


Prices of foundry iron 


Heavy makers rolling mill ma 


chinery are kept well employed 
The Totten & Hogg Iron & Steel Foun 
dry Company, of Pittsburg, 
for equipping the enlarged 


plants of the Humbert Tin Plate Com 


has closed 


contracts 


pany, Connellsville, Pa., and the Monon- 


gahela Tin Plate Company, Pittsburg 
Bids will probably be soon asked for 
erecting the plant of the Burgess Steel 
& Iron Company, Portsmouth, Ohio, 
and the new works of the Leechburg 
Foundry & Machine Company, Pitts- 
burg. The Lewis Foundry & Machine 


Company, of this city, has had a steady 
flow of business, and has its plant run 
ning regularly 

In the general mill supply trade most 


houses are doing a fairly active trade 


The summer shut-down season is gradu- | 


ally coming to a close and mills are be 
ing repaired as rapidly as possible 


CHICAGO MACHINERY MARKET 
One of the changing conditions, which 
is regarded as quite encouraging, is the 


disposition ot the better class of jobbing 
For four 
years the purchases of these shops have 
tools 
are now beginning to invest in the larger 
This 
not become influential. 


machine shops to buy tools 


consisted mainly of small They 


machines buying movement has 


It is only in its 


beginnings. But the shops now have about 


all the work they can do with present 
must | 


facilities, and any added business 


market for ma- 
agricul 


bring them into the 


chinery \ctivity at the large 


tural implement, railroad and other shops 


had been so slack for several years that 


these plants did their own repair work 


Now that 


overtime 


they are compelled to run 


to fill 
been 


engagements the repaii 


has forced out among. the 


work 
jobbing shops 

Quite a little spurt of activity has been 
witnessed for a few days among the cop 
per ore industries of Northern Michigan 


and Wisconsin There has been much 


ior time in conse 


the 


prospecting some 


quence of brisk demand tor 


the 


copper 
continued for that 
That production be 
more extended is indicated by the buying 
for 


and high price 


metal. will now 


of boilers, engines and machinery 


that region. 

There were inquiries here recently for 
wood-working machinery for shipment 
to Cuba and Porto Rico, and some mod 
The buy- 


of 


est purchases have been made 
the 
who 


ers are representatives foreign 


houses, are looking for the rapid 
development of the magnificent and un 
touched forests which cover a large por 
tion of Cuba, on account of the progress 
ive methods which, it is believed, will be 
instituted under an American protector 
ate 

It is Government 


ll. 


drills 


that the 
Island, 
lathes, 


expec ted 


arsenal at Rock will this 


other 


Sids 


week purchase and 


tools to the extent of about $30,000 


for these tools were opened two weeks 


ago 


S 


The machinery market in the aggre 


the 
ma 


gate has been fairly active during 


week. Some large wood-working 


chines have been sold to car works, but 


the lumber interests generally are buying 
only moderately. 


Iron is in good demand and prices 


here are firmer. The seasonable check to 
trade is felt, but nevertheless there is an 
strength that is making 


the 


undercurrent of 


its presence known by gradually 


hardening prices. There have been pur- 
chases of six or seven thousand freight 


cars here during the week, and mills are 


generally so well favored with orders 
that they are more conservative in ac 
cepting obligations for the future. There 
are rumors of the establishment here of 
large steel works in competition with 
the present plants, but the rumors lack 
confirmation 
Quotations. 
New Yor, Monday, August & 
Iron—American pig, tidewater delivery 

No. 1 foundry, Northern...... $11 vo @ 11 2 
No. 2 foundry, Northern 10 50 @ 11 00 
No. 2 plain, Northern 10 00 @ 10 50 
Gray forge, Northern 9 75 @ 10 00 
No. 1 foundry, Southern. .+++ 10 7§ @ 11 00 
No. 2 foundry, Southern 10 50 @ 10 75 
No. 3 foundry, Southern.. 10 00 @ 10 25 
No. 1 soft, Southern.............. 10 75 @ 11 Oo 
See, OO, SN. 5... cc uiksccosecia 10 25 @ 10 50 
Foundry forge, Southern....... 9 75 @ 10 00 


carloads, on 
1.10 @ 


Iron—Base- Mill price, in 
Common, 1.05 @1.10c.;_ refined, 


Continued on page 38. 


Bar 
dock: 


| 


Business Specials. 


Gear wheels, gear cutting. Grant; see page 16 
Forming Lathes. Mer. Mach. Tool Co., Meriden, Conn. 
Selden Packing for stuffing box, with or without rub- 

ber core. Randolph Brandt, 38 Cortlandt st., N. Y. 


Cutters, reamers and small tools, regular and spe- 
cial; vertical millers, cutter and surface grinders, 
shears and punches. RK. M. Clough, Tolland, Conn. 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make a line. The cash and copy should be 
sent to reach us not later than Saturday morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


patternmaker, draftsman; Al on fine 
Box 181, AMERICAN MACHINIST. 


Foreman 
work ; good reference, 


A position wanted as superintendent of machine 
shop, by a first-class mechanical engineer; best refer- 
ences. Address Box 175, AMERICAN MACHINIST. 


Wanted—Position of trust, by a machinist capable 
and worthy of it; toolmaking, experimental or 
special work. Address Box 176, AMERICAN MACHINIST. 

Wanted—Mech. position in charge of manufacture 
of small machy. or general repair work: accustomed 
to managementof men; bestof refs. Box 174. AM. Ma. 


Skilled toolmaker and draftsman 
has built guns, sewing machines, 


wants change; 
typewriters and 


special machinery; also tools and gages for inter- 
changeablility. Box 178, AMERICAN MACHINIST. 
Practical draftsman desires change in New York 


City; twelve yrs.’ experience in shop and draw'g-room; 
moderate sal'y accepted where diligence for 7 or 8 hrs. 
per day would be appreciated. Box 179, Am. Macnu 


Reputable business man, present occupation me 
chanical craftsman, familar with English, Dutch, 
French and German, wishes to represent first-class 
firm abroad; highest references. box 177, AM. Macn. 
A young man (30) experienced in designing, manu 
facturing and selling high-speed engines and other 
machinery, desires engagement either as designer, 


purchasing agent, office man, assistant manager, 
draftsman, or in branch office; water location pre- 
ferred; object permanency; first-class references 


Address Engine, care Gen 


Help Wanted. 


Wanted—First-class designer and 
special machinery and sheet metal tools. 
Box 172, AMERICAN MACHINIST 


Delivery, Mt. Vernon, O. 


draftsman on 
Address 


Wanted by Detroit company, up to-date machinist. 
with prospects of advancement and taking charge if 
capable. Box 167, AMERICAN MACHINIST. 


Wanted—Ten competent all round machinists ; oniy 
first-class men wanted ; experienced in dynamo work 
preferred. The Buliock Elec. Mfg. Co., Cincinnati, O. 


Wanted—Two first-class draftsmen 
automatic shoe machinery; none but first-class men 
need apply; personal application desired. McKay 
Metallic Fastening Association, Winchester, Mass. 


for designing 


Wanted—Foreman for machine shop of large elec 
trical establishment; one having held similar position 
before preferred ; in answer state experience, wages 
required, &c. Address Box No. 152, AM. MACHINIST. 


Wanted—A concern manufacturing high grade ma- 
chine tools wants a superintendent who is thoroughly 
familiar with modern practice and able to produce 
first-class work at low cost; preference will be given 
aman who has held similar positions ; a good opportu 
nity forthe right man; none but strictly first-class 
men need apply. Address with terms, experience, 
age, references, &c., Box 180, AMERICAN MACHINIST. 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
— be sent ey us not ae Soe Sat- 

y morning for ensuing week’s issue. 
Answers addressed to our care will be for- 


Best Calipers, Levels, etc. E. G. Smith, Columbia, Pa 
Buok, Dies & Die Making, $1 


Wanted—! 20 foot pitlathe. Address Box 156, AMERI- 
CAN MACHINIST. 


The Dutton Wet Twist Drill-Grinder is sold by the 
Garvin Machine Co., New York City. 


Best and chea 
Harris Machine 


J. L. Lucas, Prov., R. 1. 


t Bolt Header, made by Baush & 
ool Co., Springfield, Mass. 
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Quotations continued from page 37. 


1.20c. Store prices: Common, 1.25 @ 1.35c.; ré 
fined, 1.30 @ 1.50c. 

fool Steel—Base Sizes—Standard quaiity, 5 @ 
7c., with some brands perhaps a little less; extra 
grades, 11 @tz2c.; special grades, 16c. and up 
ward. 

Machinery Steel—Ordinary brands, from store, 
in small lots, 1.40 @ 1.50c. 

Cold Rolled Steel Shafting—Base sizes, 
store, 2.05 @ 2.10c., according to quantity. 

Copper—Carload lots: Lake superior 
1134 @11%c.; electrolytic, 114% @ 1M%c.; 
per, 11% @11%c. for ordinary brands. 


from 


ingot, 
casting 


cop 

Pig Lead—Carload lots, 4.00c, f. o. b., New 
York. 

Pig Tin—For 5 and 10 ton lots, 16.00 @ 16.10¢., 
f o. b 


Spelter—Carload lots, 4-45 @ 4.55¢-» New York 


delivery, for common brands. 

Antimony—In cask lots, 8% @ 9%c., according 
to brand. 

Lard Oil—Prime city, ice pressed, 47 @ 49c.. 
n wholesale lots. 


AAA 


Manufacturers. 


Contractor Treffinger has been awarded the 
contract for Chapman’s mill, at Pine Run, Pa. 
The plant of the St. Joseph Plow Company, 


St. Joseph, Mo., is to be considerably enlarged 


Recently fire damaged to the amount of $10,000 
the works of the Reading (Pa.) Tin Plate Com 
pany 

Woltt & 
their factory at Eastport, Me. 
be 34x72 feet 


Reessing are building an addition to 


The addition will 


Gisholt Machine Madison, 


owing to increase of business ts about tu 


The 
Wis., 


erect a new factory 


Company, 


A new addition, 70x61 feet, three stories high, 
is to be built to the Astoronga Mill, Little Falls, 
N. Y. Thompson & Scullen have the contract. 


Work has been commenced on the new addi 
tion to the J. A factory, Mounds 
ville, W. Va. It is to be a three story structure. 


Schwab 


Works, 


recently, to 


Agricultural 
destroyed by fire 


The Brunnerville near 
Lititz, Pa., 


gether with all the machinery and many valuable 


was 


patterns. 


A three 
built at 2923 and 2925 North Broad street, Phila- 


story planing mill, 50x54 feet, will be 


delphia, Pa. The plans for the work have been 
filed by J. W. Christman 


Bridge & 


completed, 


Clinton (Ta.) 
nearly 


The addition to the 
Works 


understood they will soon employ some 


Iron shops is now 
and it is 


twenty-five or thirty more men. 


The flouring mill of Shambaugh & Son, at 
Shambaugh, Page County, Neb., was recently 
burned, supposedly from lightning. Estimated 


The mill will probably be rebuilt 


i 
loss, $17,000 


Work has 
department of the 


been started on an addition to the 
Nashawannuck 
Mass., 


to be 32x62 feet, for which new machinery will 


finishing 


Manufacturing Company, Easthampton, 


be required 


Manu 
held their 


The stockholders of the Clover Cotton 
Clover, S. ax 
meeting recently. A dividend of 25 per 
half to be a cash 
and half a dividend for improvements. 


facturing Company, of 
annual 
cent. was declared; dividend 
designed for the Mc 
Chi- 
1ll., an additional story to one of the main 
buildings, extending over an area of 83x645 feet. 
It will be of brick, and will cost $18,000. 


Haskins has 
Cormick Harvesting 


James H. 
Machinery Company, 


cago, 


Work will be commenced soon on the Janney | 
Manufacturing Company’s plant, Ottumwa, Ia., 
for the manufacture of corn planters and other | 
agricultural implements. The company was in- 
corporated with a capital stock of $125,000. 

Plans for the new factory to be built for the 
George E. Tuckett & Sons Company, on 
Queen street, North, Hamilton, Ont., have been 


prepared by Architect Wilton. The building | 


cal work specialty. 





Light and fine mach'y to order; models and electri- 
E. O. Chase, Newark, N. J. 


Die makers, special mach’y and spec'lt’es wanted for 
manufacture. Bown Mach Works, Battle Creek, Mich. 


Wanted—Manufacturer to build gas and gasoline 
engine, of simple design and effective in its work. 
Box 158, AMERICAN MACHINIST. 


The advertising department of the American Ma- 
chinist has on hand 20,v00 draftsm'n’s thumb tacks; will 
send a box of ten to any draftsman in America on 
request; could use a postage stamp on box, but will 
send the tacks anyway. 


For Sale—On account of death, 15 horse-power en- 
gine, 20 horse-power boiler, in good condition ; 20 feet 
of 2-inch lineshaft, pulleys, hangers; one granite polish- 
ing machine; one drill machine for iron, very cheap. 
A. Durkes, 652 Lewis street, Union Hill, N. J. cal 


Institutions retiring from business having machine 
tools, brass or wood working machinery, will find it 
to their interest to correspond with us. We purchase 
complete plants or handle them oncom. C. C. Wormer 
Mach Co., 55-59 Woodbridge st., W., Detroit, Mich. 


Excellent opportunity to establish a branch factory 
in the most industrial part of Germany is offered Ameri- 
can mfrs. of cycles, sewing machines, machine tools or 
similar articles, by an active and intelligent German 
business man with sufficient pecuniary means at his 
disposal. Applications will be duly forwarded by Wm. 
Essenwein, Rosenstrasse 8, Dusseldorf, Germany. 





WAN TED. 


Two horizontal boring machines to be used for 
boring cylinder liners of gas and oil engines, 
from 6 to 18 inches diameter and 4 feet long. 
‘These tools must beof the latest and most mod- 
ern design for handling work quickly ; one man 
is expected to work both machines. 


A Duplex boring machine with independent | 


motions to bars and tables would be favorably 
considered. The machines would be inspected 
before being shipped; quick delivery is im- 
portant. Send illustrations or drawings with 
lowest prices f. o. b. ship New York, to 


The Campbell Gas Engine Co., Ltd , Halifax, England. 


FOR SALE. 


One Worthington horizontal compound 
tank Pumping Engine; size 14% in. x30 
in. x11 in. x 18% in. 





Cuts 


Two Worthington horizontal high pressure 
duplex Pumping Engines; sizes 16 in. x | 


| Shop Saws, 


14 in. x10in. and 12in. x10 in. x 10 in. 


Also one 48 in. horizontal boiler 12 ft. long, 
with fittings and feed pump. 


All in good condition. Can be seen at 


Cor. of Perkins and Chestnut Sts., 
Jamaica Park, Jamaica Plain, 


BOSTON, MASS. 


BARGAINS. 


Wile to? s+. 


ENGINE LATHES, 
IRON PLANERS, 
DRILL PRESSES. 


New, also nearly good as new. 
All sizes, immediate delivery. 


New Haven Manufacturing Co., 
Manufacturers, 


NEW HAVEN. CONN. 








the CROSS OIL FILTER 


actually reduces oil bills50% ormore. Sent 
onapproval. Capacities 3 
to 120 gals. perday. Used 
in 38 countries. Testimo- 
nialsfrom the leading firms 
in every field of industry. 
THE BURT MFG. CO. 
AKRON, OHIO, U.S. A. 
Business Established 8 Years. 


Largest Manufacturers of Oil Filters in the World. 











| 
| 
| 





. | Miscellaneous ‘Wants—Cont’d.| “The best is as good as any.” 


The New 


Automatic 


and Gravity Feed 
Q & CShop Saw 





Tool Steel, 

Machinery Steel, 
Iron, Brass and 
All Other Metals. 


Price—’Way Down. 
Quality—’Way Up. 


Portable Rail Saws, 
Cold Power Saws, 


For All Purposes. 





Send for Catalogue. 


Q & C Company, 


Chicago. New York. 


LONDON: Chas. Churchill & Co. 
PARIS: Hounsfield & Fils. 
BERLIN: Schuchardt & Schutte. 
MADRID: J. G. Neville & Co. 
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tram 


on 


A | a A 
New Catalogs. 


es of Standard Catalogs’ 


> 
“ 


T here are three si 
first authorized by the Master Car Builders, 


Association, 9 x 12,6 x9 and 3's 


15-inch Pillar Shaper. 


FRICTION driven machine, fitted with a 


locking device for friction, insuring a 


positive 
uniform 
length of stroke under a heavy cut. Stroke can be 
changed to any position with ram in motion; has quick 
return; and our micrometer adjustment makes possible 
the most minute variation in length of stroke, which can 
be constantly varied with machine in motion; an espe- 
cially valuable feature in tool and die work and in planing 


to irregular lines. 


THE HENDEY MACHINE CO., 


Torrington, Conn. 


AGENTS FOR THE PACIFIC COAST: 
PACIFIC TOOL AND SUPPLY CO., 
J. W. CREGAR, 


San Francisco, Cal. 
Philadelphia Bourse Exhibition 


EUROPEAN AGENTS: 
SCHUCHARDT & SCHUTTE, Berlin, Vienna, Brussels, Stockholm. 
CHAS. CHURCHILL & CO., Ltd., London and Birmingham, England. 
ADOLPHE JANSSENS, ; ‘ ;: , Paris, France. 








xo. 


e for machinery 


We recommend the 6 x9 siz 
When they must be larger or smaller, 


catalogs. 
one of th 


should be 


e other standard sizes 


adopted if possible 


Rer 


Hans 


“ved 


rece 


We 


and 


rms of chains, including 


us 


of 


Each 
€x9 inches 


te 


chains, 


stu 


ins, 


standard size, 


are 


gz sections 


catal 


the 


Tire 


Mechanical 


the 


ym 


ustrating 
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catal 
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iny 
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of 
thereby 
to 
is 6x38 


secured the easy running qualities the 


mechanical 
of 


pneumatic tire by means, 


failure 
The 


avoiding the owing 


punctured or leaking tires. 


possibility 

catalog 

inches. 
The 


cago, has 


Chi 
of its special edition 


Chicago Pneumatic Tool Company, 


sent us a copy 


catalog, in which is described its exhibit of 
pneumatic hammers, drills, riveters and other 
ols operated by compressed air, at the Sara 
toga convention of the Master Car Builders an-l 


Master Mechanics. The catalog is standard size, 


6xg inches 


We have received from the Ingersoll-Sergeant 
Drill Company, New York, air compressor cata 
xz No. 32, in which is illustrated and described 
air compressors for various services. The cata- 


log contains a number of useful tables likely to 
those engaged in the compression and 
The 


interest 
transmission of compressed air. catalog is 


standard size, 6xg inches 


lhe Hibbard & Rodman Safe Company, New 
York, has issued a catalog in which is described 
the construction and method of operation of 
manganese steel safes, the hardness of which 
steel enables it to resist to a somewhat remark- 
able degree the effect of high explosives. A re 
port of a recent test of this safe is presented in 
the catalog The catalog is 534x9g inches. 

We have received from J. E. Reinecker, Chem- 
nitz-Gablenz, Germany, catalog of milling ma 

lines, horizontal and vertical, and grinding 


Accompanying it is a catalog ot 


including 


inachinery 


machinists’ tools, stocks and dies, 


tool-holders, reamers, pipe cutters and vari 


Both 


taps, 


sus other appliances catalogs are taste 


fully gotten up and contain 136 and 148 pages 
respectively 
We have received from the Joseph Dixon Cru 


City, N. 
pamphlet 


Jersey J., copy of the 
their 


which is 


cible Company, 


sixth edition of ‘Graphite as a 


considered 
for 


in 
of 

summaries of tests 
ot 


Lubricant,” practically 
the 


Briet 


merits graphite as a substitute oil. 


are given, together with 
eminent engineers on the ad- 


The 
sent to 


the opinions 


pamphlet is 544x634 


interested 


vantages of graphite 


inches, and will be anyone 


upon application. 

We 
Company, 
and steam hoisting plants. Some 
ot kinds ot hoisting 


same, presented, 


Denver Engineer 
ot 


have received from the 


ing Denver, Col., catalog No. 6 
electric 


tables of 


useful 


strength various 


rope, strains on etc., are and 


calculated to be of considerable serv 


to do with hoisting oper 


which 
to those 
ations Phe 
rious forms of these hoisting engines. 


are 
ice who have 
ms ot a 


The 


catalog contains illustrat: 
cata 
log is 6xg% inches. 

Newcastle-on 
of their illus 


Ltd., 


us copy 


Ernest Scott & Mountain, 
ryne, England, has sent 
trated catalog of electrical machinery, including 
for various 


steamships, 


motors 
machinery for 
divided into 
blank pages for memoranda. 
of information likely to 
ngineers, and manufacturers is given 
cloth 


high speed steam engines, 


purposes, auxiliary 
&e. The 
contains 
amount 


sections and 


A 


useful 


catalog is 
large 
be to 
designers 
bound in and con 


n the catalog. It is 


tains 
We 


of Saginaw, E. S., 


ibout 360 pages 
received from W. B. Mershon & Co 
Mich., third edi 


book is a 


have 


copy of the 


tion of “Handbook of Resaws.”’ The 

combination of descriptive matter relating to the 
product of the above mentioned firm and a 
treatise on the use and care of resaw blades. To 
those interested in saw-mill machinery the in- 
formation will be found useful. A number of 
tables are given, such as the approximate 


strains upon saw blades under given conditions. 
rhe 
inches, 

We from the 
ing Company, and, 
Blue Book, in which is illustrated 
the Blakeslee bolt headers, rivet headers, 
ing machines and other nut and bolt machinery. 


catalog contains 79 pages, and is 5'4x734 


Ajax Manufactur 
Ajax 


and described 


have received 


Cleve! Ohio, copy of the 
form 


also presented sketches of specimens 
the above-mentioned ma 
of 


with a 


There are 
of forgings 
chines. A 


together 


made by 


number are 
of 
The 


and is bound 


useful tables 


of 


very 


given, number pages 


cross section paper for sketching purposes. 
catalog contains 114 442x7% pages, 
in cloth. 
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Hartford, Conn., U.S.A. 


To plane 16 in. x 16 in. x 
3 ft. to40 in. x 40 in. x 20 ft. 
with quick return motion. 


PILLAR SHAPERS 


With 9 and 14 in. stroke. 





With 


| NEw York- 
BosTon 
CHICAGO 
Lonpon, EnG.—Buck 
Whitec hapel Road. 
Paris, FRANCE- 
Co., 21 Rue Martel, 


THE PRATT & WHITNEY COMPANY 
SHAPING 
MACHINES 


2 in. and 14 in. stroke, all 
feeds automatic. 

Ask for Machinists’ Catalog. 

123 Liberty Street. 

144 Pearl Street, 
42 South Clinton Street. 

& Hickman, 280 


Fenwick Freres & 








9 to 15 in. Swing, 


CATALOGUE FREE. 





Agents: 
& Co., 





117 and 119 Culvert Street, 
SELIG, SONNENTHAL & Co., 
Goteborg. Sweden; E. SONNEN THAL, 
R. 8S. SToKvis & ZONEN, Rotterdam, Holland. 


and Finish of the Highest Order. 


ENGINE and SPEED LATHES 


IN VARIOUS LENGTHS—9 to 15 in, SWING. 


Latest and Most Approved Designs. Workmanship, Material 


SEBASTIAN LATHE COMPANY, 
CINCINNATI, OHIO, U.S, A. 


London, Eng.; JOHN TRAGARDA 
Jr., Berlin, Germany; 





Books for 
Foundrymen: 


JOHN WILEY & SONS, * « 


Bolland—‘‘ THE IRON FOUNDER,”’ - - - 
Bolland—‘‘ THE IRON FOUNDER SUPPLEMENT,”’ 
West—‘‘ AMERICAN FOUNDRY PRACTICE,”’ - 
West—‘‘ MOULDERS’ TEXT BOOK,”’ 
Dingey—‘‘ MACHINERY PATTERN MAKING,” - 


= $2.50 
2.50 
2.50 
- 2.50 
2.50 


SENT POSTPAID ON RECEIPT OF PRICE. 


53 East roth Street, 


New York City. 





SUPERIOR QUALITY OF TAPPER TAPS. 


ADJUSTABLE PLATE 


AND MACHINE DIES. 


Lightning "’ and “Green River" Screw Plates, Tap Wrenches, Reame rs, Bult Cutters, Drilling Machines, ete. 








Agents in London, SEL 


WILEY & RUSSELL MFG. CO. Urscaficld, Masse, 


U. S. A. 


SONNENT 


& Queen vi ictoria Street 









Good buyers compare weights. 
Genuine stamped like cut. 


Jenkins Standard 9 Packing 


weighs 33-1/3 per cent. less, does not Rot, Burn 
or Blow Out, and will last longer than other joint 
packings; therefore the cheapest and best for all 


purposes. 


JENKINS BROS., New York, Boston, Philadelphia, Chicago. 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 


J. B. PIERCE, Secretary and Treasurer. | 





Horizontal 
or Vertical 
Spindles, 
or Both. 
Sizes, 
15 to 60 
inches. 


Any 
length. 























THE INGERSOLL MILLING MACHINE CO., 


Box 277. Rockford, ll., U. S. A. 





{ Adams St., 


Lathes. 


| LODGE & SHIPLEY MACHINE TOOL C0., 


Cincinnati, Ohio. 

















No. 69 ** Briss” DouBLE / 


E, W, BLISS CO, 


Brooklyn, N. ¥.- 















TION PRESS (PAT'D). 


Presses, Dies and Special 


Machinery. 


Western Office: 96 W. Washington St., Chicago, Il. 
European Office: 39 Rue Caumartin, Paris, 


France —A. Wilzin, Manager. 


Owners of the Stiles & Parker Press Co. 





Manufacturers of the WALDRON FRICTION 


CLUTCHES. 
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The { The Steel Ball Company, 
F C : of Chicago, write: 
% 
Proof ; ‘In sending you this check 
$ for your bill, we take pleasure 






expressing our. satisfaction 


s in ; 1 : 

| of the : with results obtained from our 
| ; advertisement in the AMERICAN 
Pp ddi $ Macuinist. We have had in- 
U Ing ¢ quiries from pretty much all over 
this country, and from as far 

ls in 
How 
You 
Feel 


After. 


PPP PALA P PAPA APA PAA ASA PPA AT APPLAPA APL AAD AL AAA LA ALAA AAA AY 











afield as Dusseldorf.”’ 


The American Gas 
Furnace Co. write: 


‘*We are having good results 
from the new mode of advertis- 
ing in your esteemed paper, and 
thank you for the interest you 





have taken in the matter.”’ 


NN a RRMA RADDA ADAAAADRAE 
| 


The AmerICAN Macuinist edits its advertising as 


carefully as it does its reading matter. It accepts none 
out of its line. It employs an expert to write ads.— 






costs nothing extra. 











The Keystone Electric Company 









NEW YORK, CHICAGO, BOSTON, 
of... ERIE, PHILADELPHIA, OMAHA, NEW ORLEANS, 
BALTIMORE, ST. LOUIS, WELLSVILLE, 0. 





Are prepared to furnish the entire apparatus for the Electric Transmission 
of Power in Mills and Factories. 
SPECIAL MILL AND ELEVATOR MOTORS. 







Estimates quickly made. 

























i) 
Our Products are the Standard of Quality. 
| irect Our Direct- Tesla Polyphase ae Coring 
Current San Induction Motors ransiormers, 
Connected een a 
»  Dust-Proof Type “ C.” wt 
- Motor. Generators ‘ Ne 10,000 H. P. in 
‘ » Are Adopted . i Buffalo and 
y Same General The Only }) Tonawanda 
Design as the by All Motors fH Alone 
Westinghouse "OB Requiring the § Supplying. Ls Employed in the 
Multipolar Ne Niagara Power § Utilization of 
Motors. SY’ BEST. in Buffalo. Niagara Power. 
& M om b bie Atlz pate. Austin, i Bra ton, Buffalo, Chi oe , Cincinnati, 
. e fg. Co. *hiladelphia, St ouis, San rancisco. Syracuse Acoma, 
~ Westinghouse Electric pice ps. Bene degntis Hectic. Canada, “aeara « Soper ouaws 
Westinghouse Electric Co., L itd , $2 Victoria St., London 


















LATHES, PUNCHES and SHEARS, iSmicest) sree wee. u's.« 
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The Garvin MachineCo., 


Spring and Varick Streets, 
NEW YORK. 


August 18, 1808. 





) oy 
THE CARVIN MACHINE 
‘ieee 


Manufacturers and Dealers in 


Metal Working Machinery 


ot every lescr ription. 
Send for 
ee Large Stock. Quick Delivery. 
) ay 











No. 1 Universal Milling Machine. 


PHILADELPHIA STORE: 
The Garvin Machine Co., 51 North 7th St., Philadelphia, Pa 


BERLIN STORE: 

The Garvin Machine Co., m. b. H., 17 Burgstrasse, Berlin, C., Ge 
AGENTS FOR GREAT BRITAIN 

C. W. Burton, Griffiths & Co.. 234 Ludgate Hill, London, FE. C., Eng 


STEAM and FOOT POWER LATHES 
Q-in. to 13-i. Swing, 


Screw Cutting, 
ining 
Setover tailstock 





No. :2 Extra Capacity Screw Machine. 















Taper boring 
and drilling. 


Strong, Practical. 
SUPERIOR WORKMANSHIP. 


A 13-inch Swing 
pA: mee $155. 


Also made in 5-6-7 foot beds. 


SEND FOR CATALOGUE and DISCOUNTS. 


Sole Manufacturers, 


W. F. & 
JOHN BARNES C0., 


1995 Ruby St., 
ROCKFORD, ILL. 


Chas. Churchill & Co.. 
London, English Agents, 
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BILLINGS’ ~~ 
| | Quick Adjusting 
Depth Gauge. 


For Die Sinkers, Tool Makers and 
| Machinists. 
Finished in the best manner. 


























THE BILLINGS & SPENCER CO. 
Hartford, Conn., U. S. A. 





UT HALF SIZ 


The Walker If a Pq Planer 
will accomplish work that other planers cannot, and 


Universal Tool and handle it ever so much faster, why ain't it cheaper at a 
Cutter Grinder. dollar or so extra in price? Cheap planers are often an 


expensive luxury. [ull details of the P4 Planer sent 












For grinding to size straight and 
taper arbors, small spindles, cutter on request. 
and reamer blanks, discs, gauges, | Baxter D. Whitney, Winchendon, Mass., U. S. A. 
etc., and for sharpening all forms of 
reamers and milling cutters, in- DROP-FORGED WRENCH 
- ’ = E . 
cluding formed cutters and flat MOFFET PORTABLE DRILL. yt - eo 
turret cutters; also for taps, counter- | UNSURPASSED eater HEAD 
bores, countersinks, etc. AS A , 


300k free. REAMER. 
Norton Emer Wheel Co. Salen 
Worcester, ~¢ Aeg U. S. ’ Will work in 


TOOL MAKERS’ 
SURFACE GAUGE. 






















Weighs 48 lbs. and 
drills from % to 
24% inches diam- 
eter. 


























Runs with Steam 
or 
Compressed Air. 






any position. S BOX TRACK, 
SPANNER, TOOL-POST, 
S T-SCREW, CAP-SCREW LATHE DOGS, 
AND CONSTRUCTION KEYS, 
WRENCHES. EYE-BOLTS, 
THUMB-NUTS AND THUSB-SCREWS 


: FINEST DROP FORGINGS. 
eonmaeed VULCAN CHAIN PIPE WRENCHES. 

















wen sua 1G. Timolat, J. HH. WILLIATIS & CO., 
65-467 W. oadway, > 
NEW YORK. 9 to 3i Richard St., BROOKLYN, NEW VORK, U. S. A. 








Unless work is kept at the same 


| Circular. 







STEVENS 
olmak ers Surface he 


Too Gau e f A 
No.60,Price $250 Z 






















y 










This spindle of hardened steel reduced .o12 and finished all over in 20 minutes 






| temperature during a grinding operation, true work will not 

ecdATVR BC) | be produced. Landis Grinders are so designed as to use water 
aeanetl uni moll very freely. Work is bound to be cool during grinding and the 
‘his Gauge is especially designed for fine tool 
work. It is an all steel tool, standing about 5 ins wccurac ie S due to he ‘ating acc ntire ly e Jimin ite ‘cl. P eople Ww ho 
inches high. It has a square cut in its front end, are using the ‘se mac hine Sse xpre SS the ‘mse lve +S as beine hiehly 
adapting it to round work. A cutter is screwed yet ° 4° ‘ ‘ S 5 - 
on the end of the spindle, making a good scratch | Pleased with the rapidity and accuracy with which work can be 
gauge. The spindle can be setand used inany | handled on them. The machines are illustrated and described 
position within 90 degrees of a complete circle - 
ft occupies a space 4 inches long by 1), inches | iN the catalogue, together with a great amount of very useful 
high, when the spindle is parallel with the base. | information in relation to gr inding ope rations similar in char- 
Made in one size only. Price, $2.50 

acter to that shown above. C atalogue i is free. 


J, STEVENS ARMS & TOOL C0. Landis Tool Co., Waynesboro, Pa., U. S. A. 


P. O. Box 2655, 
gy > o poe and Chicago; Walter H. Foster, Manager, New York. 
Cc. urton, Griffiths & Co., London. Adoiphe Janssens, Paris 
Chicopee Falls, Mass. Schuchardt & Schutte, Berlin and Vienna. ; 
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Second-Hand Machinery, 





ENGINES LATHES. PRESSES. 
13 in. swing x 6 ft. Ames. 2) Sos. 18 and 19 
13 pict ny x6ft. Barnes. — —_ tee Ay 
14 in. swing x 6 ft. Reed J 
14 in. swing x 6 ft. Blaisdell SCREW MACHINES. 
14 in. swing x6 ft. Flather. tay 


Wire Feed. 
3-4 in. 


Blaisdell. 
Reed No 


16 in. swing « 6 ft 


6 rx6 . 
16 in. swing x 6 ft 1 Garvin. 





1; in. swing x 6 ft, Prentice. No. 1 Pratt & Whitney, 5-¢ in. 
17 in. swing x 14 ft. Maller,tap. Wo 9 Bardens & Oliver. 29-32 
18 in. swing x 14 ft. Prentice. ‘ Pi ; 
20. in swing x 10 ft. Putnam eR, — ve 5-32 
20 in. swing x 12 ft. Perkins ™ in re eee : 
20 in swing x12ft.D.W. Pond. yo 7 x Jones & Lamson, 1 5-16 
2+in. swng s 12 ft. Putnam ° 2 , 
24 in. swing x 22 ft. D. W. Pond - 
Se Sn. swing & $6 £8. Porates UNIVERSAL MILLERS. 
2mm. swing x 18 ft. Fay & Scott : 
40 in. swing x 16 ft. Fifield Kempsmith. tool size 
4 in. swing x 18 tt. Putnam Brainerd, No. 15, tool s a 
#0) in. swing x 30 ft. Ames Cincinnati No. 2, with back 
gears, late pattern, 
ERS. — 
ee PLAIN MILLERS. 
16 xiitt. Walters 
1 x 4 ft. Hendes No. 2 Garyvm, hand fee 
24 in. x 5 ft. Gray No. 11 Garvin, auto. feed 
26in. zs 6 ft. N. ¥Y.S. Eng. Cx N 12 Garvin, auto. feed 
26 x 10 ft. Ferris & Mile Ames-Lincoln pattern, latest 
30 in. x 10 ft. New Haver Cincinnati No, 2, back gears 
32 in. x 8 ft. D. W. Pond, tw » 
head HA/SIFIERS. 
36 in. x 8 ft. Wheeler. Steam, 600 1b Morgat 
2in, x 12 ft. Sellers, side head Hel 60 lb. Bradley 
Sin. x 10 ft, D. W. Pond Upright, 200 lb. Bradley. 
42 x 12 ft. Fitehburg E 
4S in. x 16 ft. Mutnam _— . 
60 in. x 16 ft. Fitehbur UNIVERSAL GRIND- 
ERS. 
SHAPERS. 
Brown & Sharp No. 1, capac- 
12 ir ae, Cae ee ity 8 x 16 5 new 
fe Trav. head, Fitchhn mown @ Sharp capa 
>in. Friction, Hendey ity 12 x! a . 
18 in. Friction, Prentiss 
24 in. Friction, Hendey Diamond Co.'s sma size 
BOILER TOOLS. 
DRILLS. aap certs 
Slate’s sensitive, 1, 3 and Bevel Shears, 5-8 plate 
spindles Punch and Shears, 24 and of 
10 in. friction disk. Barnes. Hilles-Jones planer 
20 in. Prentice, hand feed : 
25 in. Lodge-Shipley, complete. MISCELLANEOUS. 
#8 in. Patnam, complete. awe utter, 36 in., Gould 
2X in. Blaisdell, complete pear cutte He Bli: . . 
28 in. New Haven, compete. I “— ona eas aeateae, 0° 
in. Prentice, complete, sus- eee 
“ om Hor. Boring Machine. Sellers 
pension, back geared. Ror. Boring ch. Sicholeon. 
w Boring Machine, large, 


RADIAL DRILLS, — Fiver B 


4% Machine. 2 and 


4 in. swing, complete Piating outfit complet: 
8&8 in. swing semi-universal Polishing outfit complete 
13 ft. swing, full universal. Hardening furnaces. 


Send for complete list. 


J. J. McCABE, 
14 DEY ST., NEW YORK. 





BARGAINS. 


Second-hand Tools, good as new, used only afew 
m 


onths. 
ENGINE LATHES. DRILLS. 
— ’ in. . 5 ft. Silk lathe, One 25 in Standard drill, back 
g00d a8 new. geared, power feed, good | 
One 14 in. x 6 ft. Davis & on wee 
Egan lathe, good as new One 8 in. drill, B. G. P. F. 


One 16 in. x 8 ft. Draperlathe, 


good as new National, good as ne 
rood as new 


; : . One 3 a @. PF 
One 16 in. x 8 ft. Hatfield , Ade = i oP. ' 
lathe, good as new. One 72in combination radial 
One 18 in. x 6 ft. Davis & drill, good order 
ao lathe, good as new One 4 ft. plain radial dril! 
ne in. x 8 ft. Lodge, One 5 ft. Davis & Egan plain 


Barker & Co. lathe radial drill, good order 





One 19 in. x 7 ft. Lodge & 
Davis lathe, good order. . ERS 
One 20 fin. x 12 ft. Davis & SHAPERS. 
Eganlathe, good as new One 12 in Smith & Mills 
One 24 in. x 12 ft. Hatfield shaper, good as new. 
lathe. good as new. One 15 m. Davis & Egar 
One 26 in. x 12 ft. Fifield shaper, good as new 
lathe, good order One 16 in. Smith & Silk 
One 27 m. « 12 ft. Lodge & shaper, good as new 
Davis lathe, good as new One 26 in. Davis & Egan 
One 30 in. x 10 ft, Lodge & shaper, good as new 
Davis lathe, cood order. 
One 38 in. x 20 ft. Lodge &# MILLING MACHINE, 
Davis lathe, good order 
One 50 in. x 20 tt. Fifield One No 2Davis & Egan pla‘ 
athe, good as new t ng mach., good as new 
PLANERS. SCREW MACHINES. 
One 22 in. x” in.x6 ft. Flather One 7-8 in. screw machine 
planer, good as new rood as new 
One 24 in. x 24 in. x6 ft Davis One 1 I-4 in. screw machine 
& Egan planer,good as new good as new 
One 24 in. x 24 in. x 10 ft. Davis One 1 3-4 in. screw machine 
& Egan planer, good as new good as new 
One 30 in Win. x8 ft. Pease One 2 1-8 in. screw machine 
planer, order. good as new 


One 30in. x 30in x & ft. Powell 
planer, good order. 


MISCELLANEOUS. 


One 36 in.x36in.x12 ft, Smith- 
Silk planer, two heads, One 16 in. x 5 ft. plain head 
ood as new. Monitor lathe, good as new. 
One 42in. x 42 in. 16 ft. Pond One 5 in. cutting-off machine 
planer, 2 h’ds, good as new One 30 in. pulley lathe. 


THE AMERICAN TOOL WORKS CO., 


is & Egan Machine Tool Co., 
Ohio, U. S. A. 


Successors to thetDay 


Cincinnati, 


SECOND-HAND MACHINERY. 


Sale Continued until Septembeer 1. 
Contents of shops of the United Machine Co., Irvington, N. J. 


| Twenty minutes from Newark by trolley line 


Inquire on premises, or at the Niles Tool Works Co., 136-138 


Liberty Street, New York 


Stock consists of Lathes. Planers, Drills. Milling Machines, 
Shapers, Foot Presses, Drop Hammers, Printing Presses and 
Patterns, Shafting, Pulleys, Hangers, Engine and _ Boiler, 
Benches and Small Tools. 

ENGINE LATHES. SHAPERS. 

13 in. x 6 ft., Ames 

14 in. x 6 ft., Prentice. ° , ~ ete bend, 
15 in. x 5 ft., Sheperd. 13 in. traveling head, 
16in, x7 ft., D. & H. Bement. 

18 in, x 12 ft., Bogart. 20 in. G & E circular 
27 in. x 12 ft., W. & L. motion “3 

iS in. x 18 ft., G. & 8. 20 in. G. & E., single 
SCREW MACHINES. geared. 

No, 2 P. & W,, plain, » 

No. 1 \., wire feed. DRILLS. 

No. 2C., wire feed. 6-spindle Quint. 

No. 21-2P.& W., wire fd. Pond Suspension, 

No. 4 Windsor, plain, No. 3 4-spindle Garvin, 
No. 2 Niles. $2 in. G. & E., back gear. 


18 in. P. & W. Chucking SM in. Harris, back gear. 


Machine 38 in. W. & L. 
PLANERS. MISCELLANEOUS. 

16 in. x 16 im. x 4 ft., 24in. Lapping Machine. 

Hendey, No. 5 Water Tool Grinder, 
22 in. x 22 in. x 4 ft., Springfield. 

Pease, Centering Mach., Whiton 
24 in. x 2 in. x 6 ft., Cutting off Mach., H.& R 

Powell. 24 in. Gear Cutter,G.& E, 
26 in. x 26 in. x 5 ft., half automatic. 

Powell, with chuck. Lincoln Type Milling Ma- 
30 in. x 30 in. x 8 ft., chine. 

Smith & Silk. 45 in by 12 ft. hor. Bor. 
% in. x 42 in. x 8 ft., and Drilling Machine. 

Powell. 36 in. Band Saw, B. & 0. 
6 in. x 36 in. x 18 ft., Car Mortiser and Borer, 


Sellers. B. & O. 
We have named above only our choicest toois 
Write us for anything you want. 


Prices on application. 


THE NILES TOOL WORKS CO. 





FT. Bradford 
' Muller Lathes. 
U. BAIRD MACHINERY CO. 


25 of them. 
Almost New. 
523-525 Water St.; 524-526 First Ave., 
PITTSBURGH, PA. 


Low Price. 
MACHINE TOOLS. 


136 Liberty Street, New York City. 
The Lodge & 
Shipley M.T.Co. 
SECOND-HAND TOOLS, 
x 28 ft. Betts Engine Lathe. 








One 36 in. 


One & in. x 10 ft. New Haven Engine Lathe. 
One 21 in. x7 ft. Pw & Davis Turret Lathe. 
One 15 in. x 5 ft. T. & M. Co. Fox Lathe. 
One 30 in. x 30x ott. New Haven Planer 

One 26 in. x 26 x 7 ft. New Haven Planer. 


. A. Box & Co. Radial Drill. 

One 36 in. Gould & Eberhardt Spur Gear Cutter. 
One 19 in. Putnam Slotter. 

One 10 in. New Haven Slotter. 

One 48 in. Pulley Borer. 


WHITCOMB PLANERS. 
Hand and Power. 
PUNCHES AND SHEARS. 


WHITCOMB 
ae 









COMPA 


Worcester, Mass. 


English Agts., Selig, Son- 
nenthal & Co., London 


SECOND-HAND GAS ENGINES, 


1 16% H. P. Slide Valve Otto Gas Engine, com- 
plete, with fly-wheel and belt pulley..... $275 











18H. P. Otto Gas Engine, with iron base, 
complete, with fly-wheeland belt pulley. 200 

18H. P. Otto Gas Engine, without iron base, 
otherwise Complete .........seeeecereceees 175 

17H. P. Charter Gas Engine, with base, fly 
wheel and pulley.......cccecccccceeeeeess 200 

13% H. P. Gas Engine, Upright, with fly- 
wheel and pulley....... saneecatseveese 125 

1 2% H. P. Olds Gas Engine, Upright, two 
fly-wheels and pulley......... ; a 

12% H. P. Otto Gas Engine, U pright, with 
140 


fily-wheel and pulley 


Ss. M. YORK, Cleveland, Ohio. 





We have rented 


an additional warehouse at No. 65 
South Canal Street, and will place 
in same a large consignment of 
both new and second-hand Machine 
Tools, which will be offered at 
special prices. 


Almost two hundred machines in 
stock. 

Do not fail to write us before pur- 
chasing. 


J. B. Doan & Co., 


68-70 South Canal Street, Chicago. 


SECOND-HAND MACHINERY, 








ENGINE oe cap 
S4in. x 2 ft. Cleveland, triple are 
62 in. x 22 ft. Putnam, triple ge ared, fine 
80 in. triple geared Pitt lathe 
72 in. Pitt lathe 
30 in. x 12 ft. Smith, compound rest 
2 in. x 10 ft. Pratt & Whitney, C. R. & P. C. feed 
Win. x 8 ft. Putnam, R. & F 
Zl in. x 12 ft. Wright R. & F. rest an Ww ks 
fitted 
21in. x10 ft. Fifield, R. & P.C. feed 
2 in. x 8 ft, Fifield, C. R. & P. C. feed 
Is in. x VI ft lath P. G. rest 
IsSin. x Sft Fit rg Mach Co., C. R. & P. ¢ 
Sin. x 6 ft. Mc Sahen Cc. R. & P. ¢ eed 
isin. x 6 ft. Eddy, P.G. & P. C. feed 
18 in. x 6 ft. Lodge & Davis, P. G. & P. C. feed 
6 in. x 6 fc. Bullard, R. & F. & P. C. feed 
1S in. x 10 ft. Sebastian-May, C. R. & P. C. feed 
18-20 in. x 7 ft. Pond, P. G. rest, 12 in. 4-jaw chuck 
(independent) 
17 in. x 8 ft. Putnam, R. & F. & P. C. feed 


16 in. x 6 ft. Nutter-Barnes, R. & F. rest, f 
Ihin. x 6ft. Pond, R. & I 


rest 


l5in. x 6ft. Prentice Bros., R. & F. rest 

I5in. x 5 ft. Star lool Co., R. & F. & taperattacl 

l4 in. x 7 ft.Grant & Bogs art, R. & F. rest 

14 in. x 6 ft. Blaisdell, R. & F. rest and 9 in. com 
bination chuck 

14 in. x6 fr. Putnam, R. & F. rest 

}14in. x 6 ft. Lodge & Davis, C. R. & P. C. feed 

14 in. x 5 ft. Porter, R. & F. rest, 15, in. H. S. and 
6 in. combination chuck 

2-12 in x 5 ft Star, +. G. & P. eed 


$13in. x 5ft 
Also a number of pulley, turret, 
lathes 


Pratt & W ener Sone lathes 
brass and i spee ] 


PRILLS. 
Radial, 7 ft. arm, swiveling head 
64 in. Bickford, boiler makers’, good as new 
26 in preneeee, Bros., back gears and power feed. 
22 in. Barnes, back gears, P. F. and auto. stop 
3-spindle $ Slate s, sensitive, three chucks fitted 
3-spindle Barnes, 20 inch swing 
No. 224 in. Harrington tapping drill 
No. 5 Stow flexible shaft drill 
No. 4 Stow flexible shaft drill 
Stow (perfection) flexible shaft drill, all attach 
12 in. 1-spindle sensitive drill, with chuck 
Also a number of 2, 3and 4 spindle gang drill 


PLANERS. 





48 in. x 12 ft Putnam Machine Co., Al 
42 in x 16 ft. Bement 
0 in x 8 ft. New York Steam Engine Co 
27 in x 6 ft. Wood & Light 
26 in x 6 ft. New York Steam Engine C 
24 in x Sft. Pratt & Whitney 
44 in. x7 ft. New Haven 
SHAPERS. 

32 in. Prentiss friction, all attachments 
24 in. Walcott shifting belt 
24 in. Hendey friction. 
15 in. Hendey friction, latest pattern 
12in. Warren traveling head, fine 
16in. Gould & Eberhardt cran} 

MILLING MACHINES. 


back ] 
ba 


No. 2 Brown & Sharpe, plain, 


gweare 
Grant & Bogart, double column, | 


k geared 


4-spindle Warner & Swasey, fine 

No 3rainard universal, back gears 

2 No. 3 Garvin hand, without arm 

No. 1% Pratt & Whitney hand, without arm 

} P.& W. pat. millers, tailstocks & vises, fine 

MISCELLANEOUS. 

2 Adt riveting ichine and countershafts 

set Sin. power ending rolls 

12 in. New York Steam Engine Co. slotting mct 
} H. P. Westinghouse motor pra ally new 

2 spindle Whiton centering machir 

6 he n & Waterman horizontal 





Send fer complete lists of new and second-hand 
machinery in stock. 


PRENTISS TOOL & SUPPLY CO. 


115 Liberty Street, New York. 


+ 


CHICAGO STORE: 62-64 South Canal Stree 
BUFFAL® OFFICE: 19D. 5S. Mor ing. 
CLEVELAND STORI 19 S« eet 
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No. 3 Wire Coiler. 


Designed for extra heavy work that is usually 
done onadraw bench. All driving gears are cut, 
and all important bearings are bushed. The 





driving mechanism is supported 
and covered by a heavy frame, 
giving a stiff machine and pro 
tecting the operator. 


Just suppose that you ask 
us for more information 
about this Coiler. There's 
not room for the detailing of 
all of the good points here. 


p - _ 


Mossberg & Granville Manufacturing Co., Providence, R. I., U.S. A. 


126 Liberty St., New York. Exhibit at Philadelphia Bourse. Chas. Churchill & Co., London and Birmingham. 
Schuchardt & Schutte, Berlin. Mathey Doret, Chaux-de-Fonds, Switzerland. 





EVANS FRICTION CONE PULLEYS. 


rT Hanging and Standing 
E L_ | FI — 7 CONES. 
, if MADE IN ALL SIZES. 


Thousands in use trans 
mitting from 1 to 40 H. P. 


. — Ly For information address 

goiter MI TT R ©. Bree Fone 

DARD’ : No. 85 Water Street 
fn % Boston, Mass. 


ELECTRICAL W. BURTON, GRIFFITHS & CO., Agents, London, Eng. 


APPARATUS To Drive Your Machinery and Tools ? PROVED RAHN & 


pil v6’ ais ENGINE 
GENERAL, ELECTRIC COMPANY, MAYER 


SCHENECTADY, N. Y. 216 W. Peart St., 
Sales offices in all large cities of the United States. CINCINNATI, 
OHTO, U.S. A. 











le Horizontal Spindle 
I can DRILL. I can MILL. My me Tame 


I can BORE. I CAN'T talk. | Ti-| Boring and Milling 
My head is full of GEARS and BUSINESS. i a 
My SPINDLE is strongly driven, ; 
My Platen is just as WIDE and LONG as wanted. 


You would think me ALIVE to see me move around. 





For drilling, tapping, boring cylinders, facing cylin- 
ders, Milling and general UTILITY I am one of the 
BEST all around mechanics you ever SAW. Iam 
looking for a SITUATION. Will serve you faith- 
fully. Beaman & Smith, Providence, R. IL, will 
furnish full information regarding my abilities. Also 


about an UNCLE of mine that is a BOSS MILLER. 


European Agents: 


Selig, Sonnenthal & Co., London. 
Adolphe Janssens, Paris. 
The Garvin Machine Co., Berlin. 
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MANUFACTURERS OF MORSE TWIST DRILL 


TWIST DRILLS, AND MACHINE CO. 





REAMERS, 
CHUCKS, 
Wha me oO 
MILLING CUTTERS, et wn as so h ga 
a2 
TAPS AND DIES, 
AND MACHINISTS’ TOOLS. ie 
CATALOGUE SENT FREE UPON APPLICATION. NEW BEDFORD, MASS., U. S. A. 


PTTTTI TTT iii iii 
LATHES. ESTABLISHED 1845. SCREW MACHINES. 


DRAPER MACHINE TOOL CO., 


WORCESTER, MASS., U. S. A. 





CRANK PLANERS. HORIZONTAL BORING MILLS. 


SEND FOR NEW 1898 “HONESTLY BUILT TOOLS.” 
ILLUSTRATED CATALOGUE “B.” QUICK SHIPMENTS AND DELIVERIES. 


Sole European Agents: Selig, Sonnenthal & Co., 8 Queen Victoria Street, London 
Sole Agent in Germany: E. Sonnenthal, Jr., Neue P. omenade 5, Berlin 


2 This is the time it takes to finish duplicate 
work on a Gisholt Turret Lathe. |. 


It’s this tine saving feature, combined with the 
accuracy with which the work is handled that 
makes Gisholt Lathes what they are—dividend 
earners on duplicate work in metals. Book free 














= mame §=Gisholt Mach. Co., Madison, Wis., U.S. A. 
7 Pinished all over Eastern Branch, 126 Liberty St.. New York; Walter H. Foster, Manager 
in 1 hour U. Baird Machinery Co., Pittsburg, Pa. 
No.9 Cc. W. Burton, Griffiths & Co., 1, 2,3 and 4 Ludgate Sq , London, E. C., Eng , 


Fenwick Freres, 21 Rue Martel, Paris, France 
Schuchardt & Schiitte, Spandauer-Strasse, 59-61, Berlin, C., Germany 
Schuchardt & Schiitte. Breitegasse, 17, Vienna, VII... Austria as indicate hous 


SIMPLE. OR COMPOUND CYLINDERS, 








Horizonta 


and Vertical Engines, FOR ALL CLASSES OF WORK. STANDARD GRINDER. 


Correspondence Solicited. 
Catalog Upon Application. 





We make 


this grinder in 






three izes 
with spindl 
{ In | 


and |; in, be- 









tween flanges 
Boxes are ring 
oiling. A first 
clas grinder 


Ss for a trifle less 


Buckeye Engine Company, 
SALEM, OHIO. 


money than 


1s he am t for out reg 
i - sta 


- ir line 


DIAMOND MACHINE CO., 





THE BRADFORD BELTING GO. | Providence, R. I, Us S. A 


ondon, Chas. Churchill & Co., Ltd 


CINCINNATI, OHIO, U. S. A. Herlin, Garvin Machine Co 
‘*MONARCH’”’ RIVETLESS LEATHER BELTING. | bslistwce rere 


Write for Catalog “‘A." 
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ENGINE LATHES 


se FORGE LATHES 


TURRET LATHES «°.° 
SHAFTING LATHES 


AXLE LATHES 





Modern Machine Tools. 


Catalogue Free. 











the Niles Tool Works Co. 


Hamilton, Ohio, 


New York, Chicago, 
Philadelphia, Boston, 
Pittsburg,St. Louis, 

39 Victoria St., London, S. W., Englaad. 





The G. A. Gray Co., 


Cincinnati, Ohio, 


Manufactare Planers as an exclusive specialty. 
Planers only! Nothing but Planers!! 


Mam Mus ¥ 0. Snccipp. PALADELPHIA. 


NOTE.—An important feature of our MODERN LABOR-SAVING MACHINE TOOLS 
is the convenient grouping of all of the operating levers and handles, thereby 
permitting the attendant to make necessary changes with rapidity and ease 
This is one of the little details of construction which conduces not a little to the 
large capacity for work of our machine tools, as well as to the comfort of the 


operatives 
PULLEYS INJECTOKS 
for 


$ 
and ; 
SHAFTING. 3} ALL SERVICE, 





Boring Mills, Bending Rolls, Bolt Cutters, Cranes, : 
Lathes, Planers, Slotters, Punches and Shears, ¢ 
Mechanical Stokers, Turn-Tables, Testing % 
Machines, Etc. 2 








with holes for lubricant through solid metal. 
Made with taper shanks, fitting collets. 
space in issue of Macuinisr for July 21. 
Adapted for use in ordinary Drill Presses or Boring Machines 


The T. & B. Tool Company, Danbury, Conn., U. S. A. 


Catalogue on application. 


FRICTION CLUTCHES 


W. OSTERLEIN, 307 W. Second St., CINCINNATI, Ohio. 


GEAR WHEELS 


AND GEAR CUTTING 


of every description. 


Illustrated in this 





FOR ALL 
PURPOSES. 





GRANT 
a lite 


GRANT GEAR WORKS, 
626 Race Street, 
PHILADELPHIA 
6 Portland Street, 
BOSTON. 
86 Seneca Street, 
CLEVELAND 


Send for Catalog 
Hub Thrust Bearing 


Saves 





IT GRINDS 
CUTTERS 
friction 

losses. 


Makes 


| DELUGING 


GRINDER At —~THEM IN 


MADE 


“SYN money for 


a : 
NE BEFORE— ‘ - 


the user. 
I 50K »k free. 





— WRITE TO-» > 


ERHARDT The Ball Bearing Company, 


12 Watson St., Boston, Mass. 


eee THE FLAT TURRET LATHE 


2085 6 NSOn HACE OO 
Pues HD ViRgORT ws 6 


THE FLAT TURRET LATHE 
Does Lathe work accurately up to 2 in. diameter by 24 in. long 
JonES & LAMSON MACHINE Co., 3 


Springfield, Vermont, U. 8. A. 
English Offices; Room 6, Exchange Building, Stephenson’s 


Place, Birmingham G. H. Pond, Manager; and 26 Pall Mall. 

Manchester, in charge of Henry Kelley & Co 

(termany, Belgium, Holland, Switzerland and Austria-Hungary 
M. Koyemann, Charlottenstrasse, 112, Dusseldorf, Germany 


The Acme Machinery Co., 
CLEVELAND, O., 
Manufacturers of 
Acme Bolt and 
Rivet Headers. 
Acme Single, 
Double and Triple 


Cutting from 1-8 in. t 
6 In. Diameter. 





Automatic Bolt Cutters. 
Also Separate Heads and Dics. 





EXPOR? TRADE A SPECIALTY. ST. LOUIS, MO. 





TEETH PLANED TO EXACT CONE LINES 
TOOTH CURVE G/VES 


BEVEL Gras 


GLEASON88t 2x. t0 46 ft. 


6 RACE St. ROCHESTER, N.Y. 


Foundry Molding Machines, 


STRIPPING PLATE MACHINES, 
PORTABLE AIR POWER MA- 
CHINES, using wood or metal split 
patterns, without stripping plates. 
WRITE FOR INFORMATION, 


The Tabor Manufacturing Co., Elizabeth, N. J. 








